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ELEVENTH ANNUAL MERTING 


OF THE 


Fish-Cultural Association. 


Owing to the absence of the President, the Vice-President, 
Mr. George Shepherd Page, called the meeting to order. Mr. 
Page made some remarks upon the regular attendance of the 
old members, whom he was pleased to' see present. They were 
men who not only kept themselves informed upon all progress 
in fish-culture from year to year, but made it a point to know of 
its progress from week to week. He was glad to see that there 
were evidences of progress on every hand, and on inspecting 
the fishes in the market he had noticed that shad are beginning 
to be plenty from all the rivers; a result which he attributed 
some little to the efforts of this association, as it was largely 
through its efforts that an interest in fish-culture had been 
awakened, and a fishery commission for the United States 
created. The trout exhibition which the members had just seen 
illustrated the extent of fish-culture. Trout were being largely 
cultivated in all favorable localities, and might yet be supplied 
at a figure which would place them within the reach of people 
who cannot afford to buy them now. Within the memory of 
members present the first black bass was transported over the 
Baltimore and Ohio Railroad from Wheeling Creek to Cumber- 
land, in the tank of a locomotive tender, and turned into the 
Potomac. They have gradually been introduced North and 
South, and are found in plentiful numbers on the fish stalls of 
the interiortowns. He remembered that in 1869 thirty-one black 
bass were planted in a lake in Maine, and their progeny is to be 
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seen to-day in a hundred lakes and streams of the State. They 
are replacing the pike or pickerel, and are sold in the markets 
in some seasons as low as eight to ten cents per pound. 


The Secretary was then called on for a report of the last meet- 
ing. He read the amendment allowing of the election of hon- 
orary members, and the action was approved. 


Mr. Matuer then offered the following : 


Resolved, That in future the following order of business be adopted 
in the association : 


FIRST DAY. 


Opening remarks by the President. 

Report of Secretary on last meeting. 
Proposals of new members. 

Reading of papers and discussions. 

Election of new members by acclamation. 
Recess. 

Election of Officers for ensuing year by ballot. 
Reading of papers and discussions. 


SECOND DAY. 


Proposals of new members. 

Reading of papers and discussions. 
Election of new members by acclamation. 
Recess. 

Report of Treasurer. 

Reading of papers. 

Adjournment. 


Mr. Evarts proposed to amend the section relating to the 
election of officers by making those which are largely honorary, 
as the President and Vice-president, vacant after one year, and 
those holding them ineligible for the same office until after an 
interval of one year. This amendment was accepted, and the 
resolution was carried. 


The following persons were then proposed: Professor Alfred 
A. Mayer, Stevens Institute of Technology, Hoboken ; Lieuten- 
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ant H. B. Mansfield, United States Navy ; Colonel M. McDonald, 
United States Fish Commission. 


The Secretary then read :— © 


THE HABITS, ENDURANCE, AND GROWTH OF CARP. 
BY HUGH D. M’GOVERN. 


Having, at our previous meeting, mentioned something as to 
the habits and growth of carp, which was looked on by some of 
our theoretical fish-culturists as a good fish story, I now wish to 
give them some more facts. Having lost so many carp last year 
by experimenting in ponds that were covered with ice, this year 
I confined myself to observation. 

I placed seven two-year-old carp in a small pond, and was 
successful in getting six hundred young carp, when I drew off 
my pond in the month of November. 

I was delighted at my success, and knowing that I had thirty- 
four of the same age and size in my large goldfish pond, I came 
to the conclusion that I would be able to “run opposition” to 
the United States Fish Commission in supplying the wants of 
the public But alas! when after three anxious days of expec- 
tation and hard labor my pond was drawn off, I found but thirty- 
one large carp in fine condition, and twenty-five young carp; 
three of my original thirty-four had disappeared in some mys- 
terious manner. Thus ended my expected bonanza. 

I can account for the poor results in but one way, viz: that 
the carp spawned after the goldfish, and the goldfish ate up the 
spawn. I am well satisfied that those in the large pond were as 
well mated as those in the small pond. As it was, however, I 
would have been more successful had not my pond been so 
newly constructed that there was a lack of vegetation. 

I placed six carp of the same age and size in one of my trout 
ponds for the purpose of using them as scavengers, and, indeed, 
they did their work well. It is well known to all fish-culturists 
that if there is not a strong current of water passing through a 
pond in which you feed, some food will escape. The trout re- 
main on the bottom; the food becomes fungus and fouls the 
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water. There it will remain, for trout would scorn to go to the 
bottom for food. My notice was attracted tothe fact that just 
as soon as I commenced to feed, two companies of fish could be 
seen—the trout on the top with their backs out of water, and the 
carp on the bottom with their heads down, rooting like hogs for 
the fragments that might escape the princes of the pond. 

In this way I discovered that carp will eat chopped fish with 
a relish, for my trout are never fed on anything but the young 
of the goldfish—discolored ones—commonly known as silver 
fish. My carp have no other food, and it is settled in my mind 
that they liked it, and that it agreed with them. 

I never saw fish so fat, and there are gentlemen in Brooklyn 
who had the pleasure of dining on some of them, who will 
verify my testimony in this particular. None of the six carp 
showed at any time the slightest sign of spawning. 

During the -first week of November I took them from the 
pond, and they weighed from 5 to 7% lbs. each. Three of them 
I killed for my epicurean friends, and the remaining three I 
rolled up in a wet bag. I started with them for Brooklyn at 
3 P.M., and on my way met Mr. James Ridgway, counselor-at- 
law, and Messrs. Page and McLean, of the Zag/e, who carefully 
examined them. [I gave the dead ones to my friends, and placed 
the living ones on the roof of my house, with two wet bags over 
and beneath them. There they remained all night. Next day 
at 2 p. M. I took one of them to the Zag/e office, and there showed 
him still alive and in good condition, but as the tender-hearted 
Kinsella thought some of Mr. Bergh’s men ought to be sent for, 
I made my escape, and went to New York to Messrs. Middleton 
& Carman’s fish establishment in Fulton Market. These gentle- 
men were more consistent, and instead of calling on Mr. Bergh 
they proposed to give the carp a drink after his long journey. 
That suited us all, and for the first time in twenty-four hours 
Mr. Carp was in his native element, and it is needless to say that 
he enjoyed it. 

The New York Sua noted the fact that of the fish distributed 
by the United States Commission, this was the largest one yet 
found in our waters. It turned the scales at 7% lbs. 

The other two still remained in the wet bags in Brooklyn, and 
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at 9:30 Pp. M. I poured a pail of water over them. Next morning 
I took them to Chief Engineer John Y. Cuyler’s house on the 
borders of Prospect Park, showed them to him, and received 
his permission to place them in one of the lakes of the park. I 
transferred the fish to Mr. Spear, chief clerk, and he drove near 
to the water, and gave them to an attache, who in my presence 
deposited them alive and in good condition in the water of our 
beautiful Brooklyn Park. This occured at 9:30 a. M., so that for 
43% hours the fish were out of water. This is a considerably 
longer time for the carp to be out of water than that mentioned 
in my previous paper. If I remain in the fish-culture business, 
and am spared for another year, I will test the endurance of the 
carp, study its habits, and report to this body at its next annual 
meeting. In conclusion I would say that persons owning trout 
ponds could do nothing better than place a few large carp in 
them. Fora time they will become shy and hide away in some 
nook, but soon they will become less shy than the trout, and will 
actually raise their heads out of the water to take a piece of bread 
out of your fingers. This season I fed my carp with stale bread, 
refuse of the table, potatoe peels, etc., and I find that they do not 
refuse soft or damaged apples. In fact, they eat almost any veg- 
etable food, properly chopped, and if possible partially cooked. 
I give you this, gentlemen, in my crude way, and without em- 
bellishment in any form, using no long-tailed Latin words or 
names, but simply trusting in the efficacy of our English tongue 
to convey to you my meaning. 


REMARKABLE DEVELOPMENT OF EMBRYO 
SALMON. 


BY FRED MATHER. 


Persons who are unfamiliar with the development of animals 
during their embryonic state often ask, when viewing young 
fish just from the egg, “When does the sac drop off?” This 
question has often been put to me, as no doubt it has to other fish- 
culturists, and an explanation of how it is absorbed usually fol- 
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lows. I have believed heretofore that every portion of the sac 
was necessary to the complete development of the fish; and have 
been rather amused at the innocent question given above. All 
fish-culturists have noted the fact that an embryo with a small 
coagulation in its sac, caused by an injury while in the egg, or 
after hatching, will die near the time that the injured portion is 
about to be taken up by the absorbent vessels; but, to my sur- 
prise, I have seen portions of the sac thrown off this winter, and 
the fish have lived and taken food afterward. 

In the hatchery of Mr. Thomas Clapham, at Roslyn, L. L, 
which I fitted up the past winter to hatch salmon for Prof. Baird 
and Mr Blackford, the troughs were all new, and the haste with 
which they were made allowed but little time for coating with 
tar. One trough in particular had but a very light coating, and 
soon after the hatching of the eggs a singular spotted appear- 
ance was observable among the fry. This was caused by the 
turning white of their livers. Both Prof. Ryder and myself ex- 
amined them under the microscope, and saw the clouded liver, 
through which the blood appeared to circulate feebly. Know- 
ing no other cause than the exudations of unseasoned pine 
wood, I removed the fry at once, and placed them in a well 
tarred trough, and watched the result. Neither Prof. Ryder nor 
my self thought that the fish, some 15,000 in number, could live. 
He was of the opinion that the trouble originated in the sac, 
and that a deficient circulation in some portion had affected the 
liver. It was a new experience to both of us, and his extensive 
knowledge of embryology gave his opinion a weight which led 
me to accept his view, although I could not see any trouble in 
the sac at this time. I gave him some specimens afterwards 
which confirmed this theory, which I am_ now satisfied was a 
correct one. 

The first indication of trouble in the sac was an elongation of 
the posterior portion of it, and a constriction about midway 
between its extremity and its connection with the body. This is 
shown in the specimens here before you in the vials Nos. 1 and 
2. Sometimes the portion beyond the constriction contained 
the large oil globule, and sometimes it did not; and this globule 
seemed to be very irregular in its position. All the fish in the 
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trough were so affected, and in addition to the “liver complaint,” 
the blue swelling, or “dropsy,” appeared. The latter was fatal 
in every case, thé microscope showing a deposit of watery fluid 
between the two membranes of the sac, in which great numbers 
of blood corpuscles could be seen drifting about. 

No. 3 shows one form which followed. In this the part cut 
off from the circulation by the constriction seemed to wither 
away, and I suspect that in these specimens only a small portion 
was affected. No. 4 shows a small globe separated from the sac 
by a cord; and this globe is clear and has no sign of an opaque 
spot or injury. No. 5 shows a larger portion of the sac cut off 
by the cord and held suspended, giving somewhat the appearance 
of the sac and umbilical cord of the skate. Thus far I had but 
small hopes of the fish surviving, until one day while trying to 
capture a lively fellow which had a large ball hanging by a 
string, the fish made a sudden turn to escape the feather, which 
was under it, and I saw the cord break and that portion of the 
sac contained in the ball fall tothe bottom. That particular fish 
was soon lost in the mass and could not be identified. In No. 6 
are to be seen specimens which have lost the pendant ball and 
are about ready to take food. Of the original fifteen thousand 
in the infected trough, about three thousand died with blue 
swelling, and two thousand more from other causes, leaving ten 
thousand fry now taking food, of which a greater portion have 
lost some part of their sac. I firmly believe that had I not ap- 
plied a remedy promptly the whole lot would have been past 
saving if left in that trough twenty-four hours more. 

I do not know that any such experience is on record, and will 
frankly say that I should have considered this a very suspicious 
story if told by some fish-culturist whom I do not know, or at 
least, a story that required verification ; and while I am aware 
that it actually happened, I cannot help feeling that some per- 
sons may suspect that a mistake has been made in some material 
point. To this I can only answer, “ Here are my specimens, 
and I have seen the cast-off balls from the sac in the bottom of 
the trough where the fry which were affected as described are 
now swimming and feeding.” When I say that I might have 
considered sucha story a “suspicious one,” I do not wish to be un- 
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derstood as meaning that I would reject an experience related by 
a brother fish-culturist which did not fully accord with my own, 
but wished merely to state that I clearly recogfhize the fact that 
a naturalist should believe nothing that he hears and only halt 
of what he sees. He should be in that state of mind which is open 
to conviction, but neither believes nur disbelieves. To those 
to. whom it seems incredible that part of the sac of a trout ora 
salmon should be thrown off by a mighty effort of nature when 
found to be poisoned, I would suggest following my experiment, 
if a blunder can be so called, and when the liver of the fry turns 
white, remove the fish into a clean, healthy trough and note the 
result. 

In this connection it has occurred to me that the reason that 
trout do not flourish below sawmills is on account of the water 
being impregnated with either pine or oak. In 1875 I lost a lot 
of California salmon at Blacksburgh, Va., in an oaken trough 
which one of the then fish commissioners of Virginia, in whose 
employ I was, insisted upon my using. The impregnation of 
tannin was perceptible to the taste, and the fry died as fast as 
hatched. The theory of the fishermen near sawmills is that the 
sawdust gets into the gills of trout and kills them. This may be 
true to some extent, but I doubt it, fur the reason that sand or 
other material does not appear to injure the gills, and I have 
taken adult trout below sawmills. I incline to think that the 
mills are destructive merely to the young, by covering the 
spawning beds to some extent with sawdust, but more by the ab- 
sorption of turpentine from the pine, or tannin from the oak, 
the evil effects of which we know too well. 


The Presipent called on Col. McDonald to state what had 
been done in the way of retarding shad eggs with a view to 
transportation across the ocean. 


Cot. McDona.v.—The results of the experiments have shown 
that retardation cannot be carried beyond six days, in the case 
of shad eggs. In connection with Prof. Ryder I undertook 
to retard them by keeping them at a constant temperature, but 
it was late in the season, and the water was up to 75 degrees. 
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We found that at 60 degrees we could secure a better develop- 
ment in from seven to eight days, but when the temperature 
was below that figure the development was abnormal, and the 
result was only a period of eight days, not enough to take them 
across. Eggs have been taken from the fish at a temperature of 
75 degrees, and then kept in water at a temperature of 60 de- 
grees for seven and eight days, and healthy fish hatched. When 
kept for a- longer period, or at a lower temperature, the fish 
were invariably unhealthy. It had been proved by experiment 
that eggs kept in wet flannels in a damp atmosphere at a temper- 
ature of 60 degrees for forty-three hours could be successfully 
hatched. The problem of successfully hatching while the eggs 
were en route has now been solved by the use of closed hatching 
apparatus. This consists simply of a jar of about five quarts 
capacity, with two tubes leading into it. One of these, at the 
bottom, furnishes a constant supply of fresh water, and the 
other, at the top, carries off the impure water. As this water is 
forced into and carried out of the jar under pressure, And as the 
75,000 eggs which the jar would contain lie in a solid mass at 
the bottom, the motion of a train or the rolling of a vessel would 
not affect the spawn. If we cannot retard the hatching until 
reaching the other side, we might at least delay it so far 
that the fish would reach there before requiring’ food. This 
closed apparatus has an advantage over the open ones-for ocean 
travel, in the fact that the eggs are not displaced by motion as 
in the closed jars the rolling of a ship would not affect the eggs 
in the least ; they would lie as quietly as on a laboratory table. 
All that we would need is a water supply, or a means of secur- 
ing purity to the water by circulation. With this* apparatus 
shad spawn might be carried to Europe as safely and ‘success- 
fully as they are now transported to the rivers of California, Col- 
orado, and Texas. The only question that a practical fish-culturist 
is now required to answer is as to the ability to keep a supply of 
pure water to feed these closed jars while a vessel was en route. 
It has been known to fish-culturists for years that the eggs of 
the Sa/monide could be transported out of the water without in- 
jury ; but not until very recently that the same thing could be A 
done with the eggs of the shad. This discovery was the result 
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of an accident. I had been thinking of transporting shad eggs 
for some time, and had constructed an apparatus for carrying 
400,000 in a man’s hand, when we were suddenly called upon to — 
use it. The Fish Commission had a lot of eggs in water on 
board of a steam launch on the way from the spawning grounds 
on the Potomac to the hatchery in the Navy Yard. I filled my 
box, and took it in my hand to Washington, where they hatched 
after being fifteen hours out of water, and proved to be a very 
strong lot of fish. This accidental discovery has resulted in a 
great saving in the expense of artificial propagation, and has 
made possible the establishment of a central hatching station, at 
which the government will hereafter hatch all the impregnated 
spawn taken in the Potomac and Susquehanna rivers. Men 
will have buckets and take the eggs from the grounds to the 
hatchery in the armory at Washington. 


The Presipent.—Who invented this apparatus ? 


Cot. McDoyacp.—It was not a new invention. It was the 
Same system used in transporting salmon eggs on flannel trays, 
but it had not been tried with shad, and it has generally been 
believéd that shad eggs are too delicate to transport in this 
way. 


The Prestpent.—What has been done in the hatching of cod 
eggs?’ 

Cot. McDona.p—The eggs of the cod, Spanish mackerel, sea 
mackerel, bonita, and other fish whuse eggs float on the water, 
cannot be hatched in the closed apparatus used for propagating 
shad eggs. Just how to hatch them while being transported is 
a question that the Fish Commission is now trying to solve. 
The trouble is that the eggs are so buoyant that they will follow 
the current and pile up against the screens and clog them. A 
series of experiments is being made with a funnel-shaped appa- 
tus, which is fed from the bottom with pure salt water. To 
carry off the impure water a syphon is used, the arm inserted in 
the upper portion of the apparatus, being long enough to reach 
below the mass of floating eggs. The experiments have proved 


14 FISH- CULTURAL ASSOCIATION, 


partially successful, and it is expected that they can be made 
wholly so. The transportation of the eggs of the cod from this 
city to the Washington hatching-houses is a problem which still 
awaits solution. An attempt was made last fall by the use of 
hermetically sealed jars. The eggs were taken at the Fulton 
Market slip and impregnated, and their development retarded ‘ 
by placing them in water at a temperature of 34 degrees. In at- 
tempting to hatch them artificial sea water was used, and the 
failure of the attempt, it is thought, was due to that fact. 


Mr. BtackForD.—The possibilities of cod hatching at Fulton 

Market are simply immense. I wrote to Prof. Baird, the United 
States Fish Commissioner, this winter, and offered, on behalf of 
the Fulton Market Fish Mongers’ Association, the use of the ripe 
cod brought alive in the wells of the fishing-smacks, and offered 
to give all assistance possible. Prof. Baird sent two experts 
and Prof. Ryder. who wisned to study their embryology. The 
first lot of eggs sent on trays and in kettles from the market to 
Washington was a failure. The second shipment went in glass 
fruit-jars, half full of eggs, and filled with salt water, and ar- 
rived safely, which proves that they can be sent that distance. 
Whatever failure occurred afterward was due to bad water. 
I have suggested to Prof. Baird that next fall the steamer Fish 
Hawk, with all its appliances for hatching, be sent here, and of- 
fered, if this was done, to furnish 100,000,000 per diem for hatch- 
ing purposes. This could easily be done, as a large cod will 
strip 9,000,000 good eggs. This method will save the expense 
of sending out a special steamer to catch fish with ripe eggs, 
and will save a great waste of both fish and eggs. 


The following gentlemen were elected members of the assu- 
ciation : Charles W. Smiley, Smithsonian Institution, Washing- 
ton, D. C.; Lieut. Henry B. Mansfield, United States Navy; 
Prof. Alfred Mayer, Stevens Institute of Technology, Hoboken, 
N. J.; Col. M. McDonald, Fish Commissioner of Virginia : : 
W. L. Gilbert, Plymouth, Mass.; H. P Schuyler, Troy, N. Y.; 
Erastus Corning, Albany, N, Y.; John T. Agnew, Charles Banks, 
and Benjamin Wood, New York city. A recess was taken until , 


two P. M. 
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Upon again assembling an election of officers for the follow- 
ing year was then declared in order, the first being that of 
President. 


Mr. MILLER nominated Mr. George Shepard Page for Presi- 
dent. No other name was proposed, and he was balloted for 
and elected. 


Mr. BLaAckKForD recounted the services of Mr. Page to fish- 
culture, and stated that it was from his suggestion that the 
United States Commission on Fish and Fisheries had sprung, 
and other facts which are matters of record. 


Mr. MAruHeR then named Mr. James Benkard for Vice-Presi- 
dent, and his election followed. 


Mr. Pace alluded to the fact that the South Side Sportmen's 
Club, of Long Island, of which Mr. Benkard is president, would 
market 4,000 pounds of brook trout this year, bringing the 
handsome sum of $3,000. He mentioned this because it has 
been asserted that this fish cannot be successfully raised for the 
market, an error that the club is slowly correcting. 


Mr. BLacKrorp named Mr. Charles B. Evarts for Treasurer. 
Mr. Annin named Mr. E. G. Blackford; upon ballot Mr. Black- 
ford was elected, and Mr. Evarts moved that it be made unani- 
mous ; carried. 


Mr. Evarts named Barnet Phillips for Corresponding Sec- 
retary ; elected. 


Mr. BLaAcKForv named James Annin, Jr., for Recording Sec- 
retary ; elected. 


An Executive Committee was then elected. The officers of 
the Association for 1882-3 now are: 


GEORGE SHEPARD PAGE, New York, President. 
JAMES BENKARD, South Side Club, Vice-President. 
EUGENE G. BLACKFORD, New York, Treasurer. 


| 
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BARNET PHILLIPS, Brooklyn, Corresponding Secretary. 
JAMEs ANNIN, JR., Caledonia, N, Recording Secretary. 


EXECUTIVE COMMITTEE. 


FRED MATHER, Forest and Stream, (Chairman). 
G. BROWNE GOODE, Smithsonian Institute, Washington, D. C. 
SETH WEEKS, Corry, Pa. 
BENJAMIN W. WEsT, Fulton Market, N. Y. 
T. B. FERGuSON, Washington, D. C. 
’ CHARLES B. EvarTs, Windsor, Vt. 
Dr. W. M. Hupson, Hartford, Conn. 


Mr. G. SHEPARD PaGe.—Permit me to express my heartfelt 
thanks for the highly appreciated honor bestowed upon me in 
the unanimous election to the position of presiding officer of 
this organization. 

My own connection with the association goes back to its earli- 
est history, and I have counted as of deepest interest the com- 
munion of effurt with you, my fellow laborers, in behalf of this 
important subject. 

Fish-culture is one of the latter day sciences ; indeed its birth 
on this side the Atlantic was after that of every individual pres- 
ent here to-day. We have, as a new member of the association, 
meeting with us at this session, Charles Pease, Esq., of Cleve- 
land, Ohio, an intimate friend and companion of the distinguished 
Dr. Theodotus Garlick, of Ohio, (who first successfully artifici- 
ally propagated fish in 1853), bringing to us the “ God speed ” of 
the honored father of fish-culture in America. 

Since our last session great activity has marked the progress 
of events. Many millions of shad have been hatched and depos- 
ited in the rivers of the Atlantic slope, and another consignment 
of them was successfully transported across the Continent, and 
the young fry planted in the waters of the Sacramento. Abun- 
dant catches of shad in Southern waters effectually confirm the 
good results of systematic annual reinforcement of the natural” 
reproduction by artificial aid. A noticeable feature of the display 
of shad this season is their unusual large average weight. Many 
fish of six pounds and over are exhibited. It is a tenable theory 
that this is due to the vast accession to the species through the 
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efforts of fish-culturists, and-therefore the greater number that 
escape the nets of fishermen and gain a longer lease of life and 
greater weight. 

I think we can anticipate an increased catch of shad this 
spring, which will result in reducing the retail price to a figure 
which will enable the poorest man to place one daily on his 
table. For this we labor, our only reward being the conscious- 
ness that mankind is benefited. 

England wants this delicious fish, truly termed by the famous 
Prof. Huxley “ the king of the herring family.” 

It is known to. many that Prof. Huxley succeeded the late 
Frank Buckland as Inspector of Fisheries. It was my good for- 
tune to meet him a year ago at South Kensington, London. He 
was engaged in investigating the herring, and I found him at work 
sketching one of the family. When making myself known as 
the Vice-President of the American Fish-Cultural Association, 
he gave mea cordial welcome, and we discussed with natural 
enthusiasm the accomplished results and possibilities of the 
future of this science. 

He acknowledged that we were far in advance of the mother 
country, and ascribed it not only to our greater enterprise, but 
also to the freedom from the vested rights of a nobility, in rivers, 
streams, and lakes. The riparian owners were suspicious of the 
slightest interference with their valued privileges. He acknowl- 
edged the indebtedness of the fish-culturists of Europe to the 
many ingenious inventions and valued experiences of our prac- 
tical investigators—several of whom he referred to by name. 

The paper upon the herring which he was preparing, was to 
be read at the National Fishery Exposition at Norwich, Eng- 
land. He regretted he had no specimen of the American shad 
to exhibit—a fish he had neverseen. I at once promised to send 
him some, and suggested that our association would doubtless 
be glad to present to him for distribution in British waters a 
quantity of shad eggs. He expressed great gratification, and 
assured me that it would be of deep interest to the visitors at 
Norwich to examine the shad, and that he would confer with the 
River Conservators with respect to the introduction of the new 
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species—the power being vested in this body under certain re- 
strictions applied by the riparian owners. 

By the courtesy of Mr. E. G. Blackford several fine specimens 
of North River shad were placed in the center of the ice-box of 
the White Star steamer “ Britannic.” They reached Prof. Hux- 
ley in fine order and in season for the Norwich exhibition, and 
he made due acknowledgment. 

Prof. Huxley invited me to his delightful home, when I had 
the honor to be introduced to many notable people, distinguished 
in scientific, literary and political circles—among them, Hon. J. 
Chamberlain, of Birmingham, the member of Gladstone’s min- 
istry who has specially to do with fisheries. He had already 
been advised by Prof. Huxley of my proposition, and desired to 
add his thanks also for the proposition concerning the introduc- 
tion of shad eggs, stating that it was most generous on our part, 
and that it would be of great value to the nation. He promised 
to extend such aid as might be required. 


SALMON. 


The salmon hatching establishments at Belfast, Maine, and on 
the McCloud River, California, have yielded many millions of 
eggs, which are distributed in the States and Territories, the 
waters of which were adapted for their existence. Many salmon 
were taken in the Androscoggin, Merrimac, and Connecticut 
rivers, and several in the Hudson, Delaware and Susquehanna, 
and the question as to the ultimate success of their restoration to 
all depleted waters can be announced as settled. 


BROOK TROUT. 4 

The artificial culture of brook trout has reached a point when 
it is safe to assert that they can be raised and sold at a profit. 
The season of ’82 opens with fons of this exquisite fish in mar- 
ket—every individual having been hatched from an egg ex- 
pressed from the female, fertilized by the milt of the male, cared 
for in the hatching-house, the young fry tenderly nourished un- 
til becoming mature fish of two or three years, theyare in eager 
demand at a dollar per pound. 

The Southside Sportsmen's Club, the president of which is Mr. 
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James Benkard, also an efficient member of our executive com- 
mittee, will market four thousand (4,000) pounds of artificially- 
‘bred brook trout. Scores of other associations and individuals 
will add their quota. Never before have so many thousands of 
people thronged the principal fish dealer's stalls to inspect the 
marvelous display of the salmon family, embracing specimens 
from fifteen States, Canada, and New Brunswick. 

Magnificent marble and plate-glass aquariums permitted the 
noble fish to deposit in their native element. Lovely flowers, 
graceful shrubs, delicious green moss, exquisite porcelain and 
majolica added their attraction to the display. Truly the open- 
ing of the trout season of ’82 was a most notable triumph for 
the American Fish-Cultural Association. We could say, as 
did Cornelia, the Roman matron, “ These are our jewels.” 


BLACK BASS. 


It hardly seems credible that any one can question the prac- 
ticability of cultivating our waste water, in view of the absolutely 
demonstrated results of black bass planting. 

Not three score years ago a few bass were transferred, via the 
Baltimore and Ohio R. R., from the Ohio to the Potomac—a 
few years later from the Potomac to the Susquehanna, less than 
fifteen years ago from the Susquehanna to the Delaware. In 
1869 I took the first black bass to Maine. And now what are 
the facts? I refer you to the fish markets not only of all our 
principal cities, but the interior towns. This fish, admittedly as 
good on the table as it is game on the hook, is now more com- 
mon than the pickerel and cheaper than white fish. So rapidly 
have the thirty-one deposited by me in Maine in ‘69 increased 
that a hundred lakes and ponds are fairly populated by their 
progeny. Summer hotels and cottages have been erected on 
some of the lakes, and thousands of visitors have been attracted 
to them almost entirely in consequence of the abundance of the 
black bass. Several of our prominent authorities pronounce 
this the “coming fish.” One of the latest and best works on 
fish and fishing is exclusively devoted to the bass. Rod and fly 
makers find a constantly increasing demand for special black 
bass tackle. A large number of clubs have been organized 
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solely devoted to the capture of this eminently game fish. And 
most noteworthy it is, that with the introduction of black bass 
we Shall speedily announce the exit of the pickerel, a commend-" 
able illustration of the “ survival of the fittest.” 

Did time permit, I could refer to the latest development of 
fish-culture in the reproduction of the cod—soon to assume 
enormous proportions, even reaching hundreds of millions. In 
conclusion I must acknowledge the continued generosity of the 
National Legislature in annual appropriations four the interest. 
As I recall the fear and trembling with which I made the first 
appeal for a grant of $10,000, before the Ways and Means Com- 
mittee in 1871, and the joy I experienced when the glad intel- 
ligence ‘came over the wires that $15,000 had been voted, and 
contrast that with the $240,000 which the present Congress will 
doubtless appropriate, I cannot but feel just pride in being 
identified with a science that is thus protected and encouraged 
by the National Government, and which is acknowledged as 
under the control of a body of gentlemen whose sole desire is 
to effect “the greatest good to the greatest number.” 


THE RAINBOW TROUT. 
BY JAMES ANNIN, JR. 


In bringing this subject before you, gentlemen, I know how 
unable I am to handle it ina proper manner, and have a fear 
that I may be considered liable to reproach for my incom- 
petency. 

Every article upon the rainbow trout that I remember to have 
seen has been greatly in its favor and loudly in its praise. I 
think that something is to be said in the negative, but don’t 
wish it understood that I take decided grounds against them, 
but think that there are a few facts and surmises worthy of your 
attention. 

The advantages claimed for the mountain or rainbow trout 
are gameness, rapid growth, hardiness, adaptability to waters 
that will hardly support the brook trout, etc. Now as to their 
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game qualities, they certainly are one of our gamest fish known, 
and are quicker than our Eastern brook trout, requiring all your 
‘attention after they take fly ; but I have been told by a gentle- 
man who has taken in our Eastern waters rainbow trout which 
weighed a pound each, that he thought after their first two or 
three rushes they tired out quicker than our native trout. As to 
their rapid growth it must be conceded that they grow faster 
than our native brook trout. 

Are they a hardy fish? Yes. Decidedly so. A person has 
no trouble in raising them ; they don’t refuse food, pine away 
and die as many of the brook trout will do in confinement, but 
they will eat often and in great quanties, and will sometimes 
take a bite out of their neighbor, as a pond of them will show to 
be a fact, by many marks, scars, loss of partof a fin, etc. Adapta- 
bility to waters that will hardly support our brook trout is the 
best thing, I think, that can be said of them, for if such waters 
are stocked with them, we will have them in their proper place, 
and their mission will be fulfilled, and peuple in general will 
then consider them a great acquisition. 

What I consider all wrong is that they are turned into good 
trout streams before the results can be told. We would not 
consider it any advantage if bass or pickerel were put into that 
good trout stream or pond. We have an endless number of 
streams, lakes and ponds in which they would doubtless thrive. 
I don't consider that it would be to the advantage of the brook 
trout if the mountain trout were introduced into the same 
stream ; certainly not if it is true that the hardier drive out the 
weaker. 

Let me suppose a case. Mr. Blank has a splendid trout 
stream, say on Long Island; there are plenty of brook trout in 
it, and it is no trouble on any favorable day for him to make a 
good catch. He takes it into his head that he will put into this 
stream the rainbow trout, and carries out his plans. After a 
year or two he begins catching the new comers, of good fair 
size, and he is astonished to see how they have grown. He has 
lots of fun with them, they are so very gamey ; but if the weather 
is at all warm, he will find on arrival home that the new fish are 
beginning to be quite soft, while the native fish are hard. What 
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I say about their becoming soft I have learned partly by ex- 
perience and partly by what several fishermen have told me. 
One gentleman wrote that they were like dried herrings when 
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he got home. Our gentleman don’t think much of this, and a 

year or so moré passes along, when he invites a friend out to 

his preserve on the opening day of brook trout fishing, and 

they have plenty of sport, fish are plenty and perfectly willing 

to bite, but, confound it, they are almost all rainbow trout, and 

must be returned to the stream, as the law on them is not off 

for a month or more yet! Our friend works hard and long for 

a string of brook trout such as he could formerly take in a 

short time before introducing the rainbows. Now, gentlemen, 

if this suppositious case proves true, is it advisable to put them 

into your fine trout streams? It is proving itself to be true as 

fast as possible in one of the best trout streams in the State 

of New York, that has been stocked some four years, I believe, 

with rainbow trout. 
A word to fish-culturists. Will it pay to make any great ' 

outlay, until we know that the rainbow trout are a profitable 

fish? And another question is, are they a good market fish ? 

They certainly are not if they become soft very soon after com- 

ing from the water. What will the market price be? Will the 

fly-fisherman show his basket of mountain trout with the same 

pride, as he did when filled with the native brook trout, are 

also questions to be answered. 
I know one fisherman that will not put one of them into his 

basket, but throws all of them away, and it has seemed to me 

that it will dono harm to consider well the questions here raised 

before we stock our brooks with a fish which may exterminate 

our native species, and not prove to be so valuable in the end. 


The Presipent.—Mr. Annin has opened a question which it 
may be worth our while to consider. Perhaps it will be well to 
learn more of this fish before filling our streams with it. I 
would suggest that Mr. Mather give us his opinion on it. 


Mr. Matuer.—I have had no personal experience with the 
rainbow, or, as it is sometimes called, the California mountain 
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trout, and I am of the opinion of Mr. Page: that it will be well 
to go slow until we know more. The fish came in witha hur- 
rah and everybody seems to want it. It grows fast and may 
supplant our native trout entirely, and to my liking the latter 
is the best fish and the handsomest of the two. Imported spe- 
cies often thrive and drive out native ones ; witness the so-called 
Norway rat, which has supplanted the native until the latter is 
extinct on the seacoast, and even in parts of the West. An im- 
ported species often grows faster in its new home than it did in 
its original one, as witness the German carp in America. I am 
not prepared to say much of the rainbow trout ; I have watched 
it with interest in ponds, but do not know how it will agree in 
streams with the native. If it grows faster, it will get all the 
food and the native will suffer. In that case Iam opposed to 
it. If it will live in streams where the native will not, then it 
may be a good thing. - We now have the curse of sparrows up- 
on us, brought about by enthusiastic introducers of foreign 
species, and with this example of mistaken benevolence before 
us, I think we should be cautious. 


Mr. BiackFrorp.—I do not yet know what value the rainbow 
trout will bear in the market. When it first comes in it will sell 
readily to those desiring to experiment. After that it will rest 
on its merits. I have no fear that it will supplant the /fontinadis 
on the table of the epicure. Mr. B. B. Redding, Fish Commis- 
sioner of California, writes me that the Humboldt River trout, 
Salmo clarkii, is much superior to the S. tridea, or rainbow trout. 
The Californians are now introducing our Eastern brook trout 
into their streams, and are loud in their praises of it. 


Mr. Puituips.—Might the rainbow trout not follow the rule 
that all the Sa/monide of the Pacific coast are inferior to those 
of the Atlantic coast? I believe that I have understood Mr. 
Blackford to assert that the Pacific salmon are inferior to ours. 


Mr. Biackrorp.—They are. They may grow faster than our 
Eastern coast fishes, but California salmon are not so good. 
When they first began to send them here they sold car loads of 
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them at forty to fifty cents per pound. Now it is difficult to 
sell a small lot at thirty cents. I notice another market man 
here, one who has had experience with these fish, and would ask 
Mr. Middleton what his opinion is. 


Mr. MippLeton.—I agree with Mr. Blackford entirely. The 
salmon of the Pacific are inferior and do not sell well here, 
now. 


Mrs. Lewis.—I think all fish should be judged by the color of 
its skin. The dark brook trout is coarser and of fuller fibre, 
and where this is the case it is the best. I think the rainbow 
trout brought East would be dark. California salmon have not 
gained the high reputation in the markets of Europe that the 
Salmo salar has. Jt is not considered a good salmon. 


Mr. Annin.—I have eaten the rainbow trout. Lieutenant 
Mansfield, of the U. S. Navy, has caught them in the West, and 
in my stream, at Caledonia, N. Y. One of the party went on 
the lower end of the stream to take rainbow trout, and caught 
many. He saved the larger ones in the well of the boat, and 
had them cooked in the morning. We all ate of them, and it 
was the unanimous verdict that they were inferior. Lieut. 
Mansfield said that they tasted like black bass from warm and 
muddy waters. Last summer I cooked one which was good. 
It had red flesh, the only one of the species that I ever saw 
with red flesh. Some Rochester gentlemen own the lower pre- 
serve on our stream, and they have said that they would give 
a hundred dollars if there was not a rainbow trout in it. 


Mr. Weeks.—We need all the trout we can get in Pennsy|- 
vania, but the proper thing to do is to get them into the right 
places. Rainbow trout should never be put into good streams 
where the native trout will thrive. Those who handle them 
should be certain that they are not making a mistake, and should 
have a correct knowledge of the habits and merits of the fish 
before distributing them too widely. 


ELEVENTH ANNUAL MEETING. 


SECOND DAY. 


On opening the meeting on the seoond day the president re- 
marked that he was glad to see Mr. Wilmot present. Canada 
had not been represented in the association for some years, and 
he did not know but they had lost interest in the meetings. 


Mr. WILMOT responded that it was not through a lack of in- 
terest that neither Mr. Whitcher nor himself had attended the 
meetings, but the fact was that it was always a busy time with 
them when the meetings were held. Parliament was then in 
session, and they had much important business on hand. 


The following persons were then proposed for membership : 
Charles Pease, Cleveland, O.; W. H. Truslow, Cazenovia, N. 
Y.; T. J. Jessup, Virginia City, Nevada; W. E. Garrett, New 
York city. 


The Presipent.—There has been a suggestion made that the 
next meeting of this association be held in Boston, and perhaps 
this would be as good a time as any to agitate the question and 
get expressions of opinion concerning it. 


Mr. MaTHER.—One of the first questions to be considered is, 
would it be to the advantage of the association to meet there ? 
If it would, then it would be most desirable to do so. It will be 
recollected that we met one year in Philadelphia, and obtained 
many new members from that city. These members did not 
stick tous. One or two came to New York at the next meet- 
ing, but finally all dropped off. Our main object should be to 
increase our membership, as it broadens our usefulness. 
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Dr. Hupson.—If the meeting was held near the time of that 
of the New England Fish Commissioners, there is no doubt of 
our having a good attendance, and I would favor it unless it 
would prevent a large attendance from New York. I would 
like to hear from other members on this subject. 


The PresipEnt.—I would like to hear from Mr. Wilmot on 
the question of meeting in Boston. 


Mr. Witmot.—I do not care to express an opinion. Mr. 
Whitcher and myself can attend at either New York or Boston 
equally well. I feel like apologizing to the association for my 
long absence, and hope to meet with them oftener in future. 
Privately, I think New York the best place, on account of the 
opening of the trout season and the splendid display of the Sa/- 
montde which Mr. Blackford has at this time. As I said before, 
however, our Parliament is in session at that time, and it is 
difficult to leave. 


Dr. Hupson.—The same objection exists in the New England 
States. Their Legislatures are in session at the time of our 
meeting, but as the trout opening is a great attraction it might 
be hard to say what is the best time. New York city is more at- 
tractive in May than in April, if we leave out the trout show. 


Mr. Evarts.—It would be better to have the meeting earlier 
in the year than later. People like myself, who live in the 
country, find it easier to leave in February or March.. 


Mr. BLackrorp.—We formerly had a large attendance from 
New England, and we should strive to regain it. Being a con- 
tinental association we should spread over more ground, and yet 
the question arises, would we be benefited by going to Boston ? 
The trout exhibitions spoken of have grown from the associa- 
tion, and have in sort become part of it. As for myself, any 
other time would be more convenient for me, and I think for 
fish-culturists generally. They-are now engaged in distributing 
fry and are very busy. I think the time should be changed, 
whether the place is or not, and for one, will favor Boston. 
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Mr. Matuer.—If we can get an accession of members from 
the East, and hold them, then I would favor Boston also, but 
our Philadelphia friends deserted us. 


The Presipent.—No doubt we would have a large gathering 
in Boston, and our meeting would bea benefit to fish-culture. 


Dr. Hupson.—It would be desirable to bring all Fish Com- 
missioners together and have the meeting the day following the 
meeting of the association. We formerly had meetings of com- 
missioners under Prof. Baird, but have had none since 1876. 1 
do not know how far it would be practicable to bring the com- 
missioners of the West in with us. It should be started by Prof. 
Baird in order to make it successful. 


Mr. SmiLey.—Only a year ago Prof. Baird had circulars print- 
ed, asking tor a meeting of all Fish Commissioners, but they 
were never sent out, for fear that it might not be practicable to 
obtain such a meeting. Perhaps the Professor might consider 
that in connection with this association a meeting of the differ- 
ent Fish Commissions could be successfully held. In regard 
to the Boston meeting it appears possible to get the attendance 
of Prof. Baird and his assistants, as he is at Wood’s Ha!! during 
the summer. 


Mr. BLaAcKForD moved that the matter of the next meeting be 
referred to the Executive Committee, with power to arrange the 
time and place of meeting. Carried. 


Dr. Hupson moved that Prof. Baird be requested to call a 
meeting of the Fish Commissioners of the different States, to 
take place about the time of our next meeting, either just before 
or after it. Carried. 


The following paper was then read: 
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CHANGES IN THE FISHERIES OF THE GREAT 
LAKES DURING THE DECADE, 1870-1880. 


BY CHARLES W. SMILEY. 


A somewhat wide-spread impression exists in the lake regions 
that the fisheries of the Great Lakes are decreasing. That the 
number of pounds of fish annually caught is less than formerly 
is not true, and yet this instinctive impression is doubtless cor- 
rect if formulated differently. That the resources are diminish- 
ing and liable to fail us is true. 

From the statements of Mr. J. W. Milner, who visited the fish- 
eries in 1871, and whose report was published by the United 
States Fish Commission, and by comparison with the investiga- 
tion made in 1879 by Mr. Ludwig Kumlein, under the auspices 
of the Fish Commission and tenth census, the following facts 
appear : 


I. The total number of pounds of fish obtained from the Great 
Lakes in 1879 was equal to or greater than the yield of any years 
in the first part of the decade. 


II. The apparatus for capture has increased in effectiveness 
enormously, probably 500 per cent. The increased effectiveness 
was produced by the introduction of finer meshes in nets, the 
addition of steam tugs, the increase of pounds, and very great 
increase in the number of gill nets in use. The number of fish- 
ermen also increased. 


III. The average size of the whitefish and trout taken greatly 
diminished during the decade. 


IV. A considerable number of valuable fishing places became 
seriously or wholly exhausted. New places were sought out, 
and the supply thus kept up. 


V. From these few facts the following conclusion is drawn : 
The perfection which the apparatus has attained, the diminution 
in the size of the fish taken, the exhaustion of numerous local- 
ities, and the fact that fishing is pressed under these cireum- 
stances enough to keep up the maximum supply, indicates that 
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in the natural order of events, remarkable diminution, if ,not 
complete collapse, is to be anticipated in the coming decade. 


VI. The natural order of events may be averted by regulation 
of the size of meshes, preventing the pollution of the waters, and 
by artificial propagation. 


In support of the foregoing statements the following details 
are submitted : 


I. The Supply Maintained.—In his report for 1872, Mr. Milner 
gave a table of “ the number of pounds of lake fish received by 
first handlers,” but he stated that his figures for Sandusky, Mil- 
waukee, Green Bay, and Mackinaw were incomplete. He then 
adds, “the sum tocal of this incomplete record is 32,250,000 
pounds of fish.” Mr. Kumlein’s figures for 1879 foot up 
68,742,000 pounds. That the total supply was not very much 
larger in 1879 than in 1872 is the universal opinion. It is also 
likely that the completion of the figures for 1872 would make a 
total of at least 50,000,000 pounds. In this period, the trade of 
Buffalo, Milwaukee, and some other places, fell off, but was 
compensated by the increase of trade in Chicago. This decline 
at Buffalo from 1872 to 1879 Mr. Kumlein places at from 6,374,100 
pounds to 4,001,000 pounds. It is impussible to state the exact 
decline at Milwaukee, but one house reports a decrease frum 
14,000 half barrels to 2,058 half barrels. Another house sold 
8,000 half barrels in 1871, 7,000 in 1872, and but 1,908 in 1879. 
A third firm handled 6,623 half barrels in 1872, and 10,397 in 
1873, but only 2,003 half barrelsin 1879. The only other whole- 
sale dealer gave no comparative figures. 

In 1872 Mr. Milner put the transactions in Chicago at 7,461,102 
pounds ; in 1875 the total is given by a Chicago firm at 11,500,000 
pounds; in 1876 the total is given by this same firm at 12,240,000 
pounds; in 1877 the total is given by this same firm at 14,000,000 
pounds; in 1879 Mr. Kumlein puts the Chicago trade at 17,247,570 
pounds. 


Il. Maximum Effectiveness of Fishing —The summaries of ap- 
paratus used in Lake Michigan, as given by Mr. Milner in 1872 
and by Mr. Kumlein in 1879, compare as follows : 
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1871. 1879. 
Sail vessels and boats....... ............ 689 612 


In their report the Wisconsin Commissioners say, “ The num- 
ber and variety of nets used for fishing are appalling, and their 
destructive character, supplemented by the spear, are rapidly 
exterminating the whitefish and salmon-trout in Lake Michi- 
gan, Green Bay, and in many of the larger inland lakes.” 

In 1860 Mr. Kalmbach, who is at present a dealer in Green 
Bay, began fishing with the pound net in Bay De Noquet: 
pound nets were at that time a new institution in these: waters, 
and in fact his was one of the first trials. He employed two 
pound nets, one eighteen, the other twenty feet deep and twenty- 
eight by thirty feet square. From the roth of October to the 
25th of November, he took from these nets and salted 1,750 
half barrels or 175,000 pounds of No. 1 whitefish, and could he 
have secured assistance, salt, packages, etc., he could more than 
double this amount. Very few fish were smaller than No. 1. 
Of late years the pound nets have contained smaller and smaller 
meshes. The Wisconsin Commissioners in their report for 1874 
state, “ At Racine there are four boats in constant use putting 
out and taking up not less than twenty-five miles of gill nets. 
We are told by Mr. Jacob Schenkenbarger, one of our oldest 
and most intelligent fishermen, that with an equal number of 
nets only one-fourth as many fish are caught as were taken four 
years ago.” He further says, “ Late in October, in 1870, I took 
with a set of thirty nets, at one time, 1,980 pounds of dressed 
trout. Four years ago, it was common to take from 1,000 to 
1,500 pounds of fish at each trip. Now we never go over 500, 
and not unfrequently go less than 200 pounds. The lake is 
filled with nets, and the fish can hardly escape.” 

In the report of 1875, the Wisconsin Commissioners say, “ At 
Milwaukee there are four steam smacks, and two sailing smacks, 
engaged in fishing. These six smacks have a total of sixty-five 
miles of nets. Each steam smack costs about $7,600. The capi- 
tal invested at that place is not far from $75,000. Kenosha 
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employs four smacks, with about thirty miles of nets, and the 
catch is about equal to Racine. In these places, Kenosha, Ra- 
cine and Milwaukee, there is a total of one hundred and twenty- 
five miles of gill nets used. There is a total of nets used in the 
waters of Lake Michigan to extend from one end of the lake to 
the other. During the year 1875 there have been great com- 
plaints of scarcity of fish, and there has been a falling off of at 
least one-fourth ; so that it is evident to all that the waters of 
Lake Michigan are being gradually depleted of fish.” 


III. Size of Fish Diminished —lIn their report for 1875, the Wis- 
consin Commissioners say, ‘‘ ln former daysthe fishermen used 
nets of a larger mesh, and took whitefish that weighed from 
eight to fourteen pounds each, the latter figures being the larg- 
est known to have been caught. Now they have to use smaller 
meshed nets and take smaller fish, the larger ones being almost 
unknown now.” 

From Green Bay, Mr. Kumlein reported: “Of late years, 
pound nets with small meshes have been largely employed, and 
thereby millions of young whitefish have been destroyed.” 

Writing from Port Clinton, Mr. Kumlein says: “In Mr. 
Nickel’s opinion, the mesh is now rarely one-half the size it was 
ten years ago. The fishermen and dealers generally pronounce 
the decrease—especially of whitefish— very great indeed. How- 
ever, Mr. Mathews, of Port Clinton, thinks there are just as 
many whitefish as ever, and as many caught; but, being dis- 
tributed among more fishermen, they individually take less than 
formerly. Collectively the catch is pretty much the same as it 
was ten years ago, or ever was, in his opinion.” 

From Menominee, Wisconsin, Mr. Kumlein writes: “The 
number of whitefish to a half barrel is yearly growing greater. 
Sixty has been thought a good number ; now, ninety is com- 
mon. I am informed by Capt. Thos. Larsen, of Menominee, 
that he has seen a half barrel filled with twelve, no longer ago 
than 1874. It is the opinion of fishermen north of Mencminee 
that the whitefish increased in number on their shore till 1876, 
when the yield rapidly fell off, till at the present date it is esti- 
mated to have fallen off two-thirds since 1875." 
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At Washington Island, in 1878, there were over five thousand 
barrels, equal to fully seven million, five hundred thousand 
young whitefish thrown away, being too small for market. 

Writing from Green Bay, Wisconsin, Mr. Kumlein says: 
“During the autumn of 1878 and the spring of 1879, a prominent 
dealer at this point collected from fishermen along the shore of 
the bay, large quantities of whitefish, which he purchased al- 
ready packed and salted in half barrels. They were bought for 
No. 1 fish, but in re-packing he found some of the packages to 
contain as many as six hundred fish, and, of course, none were 
large enough for No.1. There were a very few No. 2, and the 
lot was even barely salable as No. 3. Many were found that 
did not measure three inches dressed.” 


IV. Depletion and Search for New Fisheries —Of the eastern 
shore of Green Bay, Mr. Kumlein says : “ The once famous fish- 
eries of ‘The Door,’ around Washington and St. Martin’s Islands, 
Little Sturgeon Bay and Chamber's Island are no more. On 
the ground where once stood forty staunch Mackinaws and five 
steam tugs, with about four thousand gill nets, brought to their 
owners in the neighborhood of $100,000 a year, the fishing is 
now carried on by a few superannuated Indians and the gulls. 
The same grounds that in 1873 yielded $4,000 in four months, 
from two pound nets (Chamber's Island), this year have yielded 
not quite $400 worth, and this with nets twice as large. The 
fishing grounds about the ‘ Door’ were to the north and west 
of Washington Island, and south and west of St. Martin's, ex- 
tending out in either direction for eight miles, and between the 
two islands the whole distance. These grounds were probably 
the greatest whitefish spawning grounds in existence prior to 
1868. Now they are nearly abandoned both by fish and fisher- 
men. From May rst to August 15th, 1873, Mr. Blakefield, now of 
the firm of Blakefield & Minor, of Fish Creek, sold of fresh 
fish, from two small pound nets, set off Chamber’s Island, $4,- 
175.91 worth. This vear on these grounds, with nets double 
the size, and in twice the length of time, the product has been 
a trifle less than $400. On the same grounds where one boat 
with two men sold from their gill nets $9,000 worth of fish in 
one year, there is no fishing at all now. 
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Mr. Windross, of Green Bay, estimates that at Oak Orchard 
and Pensaukee the catch of whitefish has fallen off ninety per 
cent. since 1869. He lays the decrease in a great measure to the 
sawdust polluting the spawning beds, and in corroboration of 
his statements cites the following, which he himself has wit- 
nessed. In 1845, the whitefish came up the Oconto River as far 
as the falls, twenty miles, to spawn. With a small seine he 
took 1,200 half barrels, and could have taken a great many more 
if he could have used them. This was only at one locality, and 
they entered all the weirs in the same manner. Now, the river 
bottoms are one mass of sawdust, and it also extends far out in- 
to the bay, so that the sheltered shoals are so covered that the 
fish desert them. Sawdust bottom extends out two miles from 
shore about the mouth of the rivers. Mr. Windross thinks the 
whitefish spawn more around the island and on the east shore. 
Very few spawning on the shore from Suamico to Peshtigo 
Point. 

Of the tributaries of Green Bay near Menominee, Mr. Kum- 
lein writes: “From fifteen to thirty years ago the most profita- 
ble fishing grounds were in the Menominee River near its 
mouth. Here racks were constructed which caught the fish as 
they came down from spawning. On such racks as high as six 
hundred batrels of whitefish have been taken in one autumn on 
a single rack. 

Mr. Eveland says that not a whitefish has been caught in the 
river for the past twelve years. As soon as the sawdust began 
polluting the river the whitefish abandoned it. It was no un- 
usual occurrence to take six hundred barrels of whitefish in a 
season, twenty years ago, on one of the Menominee River 
racks. 

Duluth, Minn., does not seem to have been much of a fishing 
point until recently. Now the industry is assuming much 
greater proportions than in 1879. The town itself is only a few 
years old. (Statement of Ludwig Kumlein, June, 1880). 

Of Bayfield, Wisconsin, Mr. Kumlein says: “ The total num- 
ber of men employed in 1879 was one hundred and thirty. In 
1880 there were over two hundred. Pounds have been fished 
here for about twelve years. We could not learn that the de- 
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crease has been at all alarming. Ashland Bay (Chequamegan 
Bay) seems to have suffered the most, it is thought, because 
pound nets have been set there the longest. When a certain 
locality begins to show signs of giving out, a new one is found, 
and a rest of a few years is said in some cases to have restored 
the depleted waters. The present year (1880) the fishing is said 
to be better than ever before. But it must be remembered that 
the facilities for capture are better, the men more experienced, 
and the grounds better known. There is also more twine in 
use than ever before.” 

August 30th, 1880, Messrs. W. W. Paddock & Co., of Ashland, 
Wis., who own over 1,200 gill nets, twenty-three pound nets, 
and seven seines, wrote : “ There seems to be only one-third of 
the whitefish caught near Ashland that there formerly was.” 

Of the fisheries of Lake Superior from Keewenaw Point to 
Huron Bay, where the catch in 1879 was 8,000 barrels, mostly 
whitefish and trout, Mr. Kumlein writes: “ Whitefisa are said 
to have decreased considerably in fifteen years, especially in 
Keewenaw Bay.” 

Mr. Kumlein, writing from Marquette, of the fisheries extend- 
ing thirty miles east and west of that place, says: “ Fifteen to 
twenty years ago the fishing was done almost entirely with 
hooks for trout, and only with gill nets for whitefish. Pounds 
were not used till 1869. There is supposed to have been a 
gradual decrease, especially among the whitefish and trout. 
This is stoutly denied by some, who say the fish have merely 
moved on to grounds inaccessible to the fishermen, or not yet 
discovered by them.” 

Mr. Kumlein says of White Fish Point: “This fishery was 
purchased in 1870 by Jones & Trevalle, of Buffalo, N. Y., who 
employ a steam tug, two Mackinaw boats, two pound nets, two 
seines, and thirty-six box gill nets. Of late the fishing has not 
been so profitable as it was five of six years ago. In 1879 there 
were but three hundred and fifty half barrels salted, while in 
1874 there were 2,300. They take only whitefish and trout. In 
the last three years the catch has been too poor to pay ex- 
penses.” 

West Coast of Lake Michigan.—Mr. Kirtland, of Jacksonport, 
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Door county, says that in his neighborhood the amount of white- 
fish has fallen off fully one-third in seven years. No fresh fish 
at all is sold here now, as it was three years ago, but it is all 
salted and disposed of to coasters. 

Mr. Marion, of Oostburgh, says that as many fish were 
caught the last three years as usual, but the number of nets has 
greatly increased, so that the decrease of each man’s catch is 
thought by some to be fully one-half in ten years. 

At Pentwater, once such a famous ground, there are at pres- 
ent but two boats; in 1874 there were five ; ten years ago, seven 
and good fishing ; now it is an almost abandoned locality. 

Concerning the Mackinaw fisheries, the figures are quite re- 
liable. In 1874, Judge G. C. Ketchum ascertained the product 
of that year to be equal to 3,542,840 pounds fresh, and in 1879 
Mr. Kumlein shows the product to be equal to 3,259,896 pounds 
fresh, or a decrease of 282,944 pounds, or eight per cent., in five 
years. 

While visiting the Lake Huron fisheries, Mr. Kumlein wrote : 
“It is estimated by Mr. Case that ten years ago, with the same 
number of nets now used, three times the amount of fish would 
have been caught. He used to put up 1,200 barrels in a year ; 
now he seldom gets over thirty tons.” 

Writing from Erie, Pa., Mr. Kumlein says ; “ Many years ago 
Barcelona was the most important fishing point on Lake Erie, 
but at the present time it amounts to but little. Dunkirk was 
also for a long time famous, but very little is done there now. 
Erie, on the other hand, is improving.” 

In 1872 Mr. Milner wrote of Sudus Point: “ There are three 
boats here fishing pound nets.” In 1879 Mr. Kumlein says: 
“* Now there is none.” 

In 1872 Mr. Milner said: “ Poultneyville, N. Y., has been a 
resort for Canadian fishermen for years. Fourteen or fifteen 
years ago they came over in numbers, and they came almost 
every year.” In 1879 Mr. Kumlein said: “ Now there are none 
at all.” 

From Sackett’s Harbor, Mr. Kumlein writes: “Clark and 
Robbins. of Sackett’s Harbor, say that in 1869 they salted 2,447 
half barrels ciscoes, while in 1879 they got but one hundred. 
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They think such fish as pike, black bass, trout, etc., have in- 
creased since the alewives came, and that the whitefish and cis- 
coes have greatly decreased.” 

From Lorain county, Ohio, Mr. Kumlein writes: “The gen- 
eral impression seems to be that the decrease among the white- 
fish for ten years has been very great. Ten yearsago there were 
not more than half as many nets as now, yet a much greater 
quantity of fish were taken.” 

Speaking of the vicinity of Green Bay, Mr. Kumlein says: 
* Five years ago Chamber’s Island supported nine pound nets, 
doing a good business. Now there are but two, and these did 
not pay expenses the last year. In 1873 Mr. Minor alone sold 
to two firms, one in Chicago and one in Buffalo, $19,571.95 
worth of salt fish, and $700 worth of fresh fish. At the same 
time a Cleveland firm on Washington [sland did more than 
double this business. At the present.time noneat all are shipped 
from these same grounds which once yielded such a revenue. 
Prior to 1873 the average shipments per week, from May to July, 
was seven hundred half barrels, worth on an average four dol- 
lars. About 1874 the greatest decline was appreciable, and 
then the fishing suddenly dropped off entirely.” 

From 1870-1873 from sixty to one hundred tons were shipped 
from Fish Creek, and all taken within a radius of ten miles. 
These were worth four cents a pound to the fishermen on 
the ice. 


V. The Crisis —If the facts heretofore presented establish the 
allegation that (1) the number of pounds of fish caught has been 
maintained, but (2) by enormously increased and effective fa- 
cilities, (3) that large fish are seldom caught, and that the small 
ones have not been allowed to survive, so that (4) already many 
fishing places have entirely failed us, it cannot be denied that 
a crisis has been reached such as seriously to alarm all who are 
interested in the lake fisheries. 


VI. The Remedy.—The great efficiency of apparatus which 
has been reached will remain. We do not retrograde. Men 
will still use the powerful appliances which they have discov- 
ered ; but it is possible for the neighboring States to regulate 
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by law the size of the mesh and some other minor details. This 
some of the States have attempted, and no doubt others will im- 
itate them. It is also greatly in the interest of certain localities 
to prevent the pollution of their waters with sawdust, decayed 
lumber, offal, etc. 

Artificial propagation has already been attempted on a limited 
scale, and the methods pretty well worked out. It is believed 
that if carried on extensively it may become a very powerful 
factor in the remedy desired. 


The Presipent.—The paper just read by Mr. Smiley is a most 
valuable one, and exhibits the power of statistics. Such in- 
formation, covering such a wide extent of territory in so thor- 
ough a manner, could not well be gathered by private enterprise, 
nor by the Fish Commission of any State. The United States 
Fishery Commission is doing a grand work if it never does 
anything else than gather reliable statistics of our fisheries, and 
when this field is well worked, as is now being done, we will 
have what we never had before—a correct knowledge of our 
fishery resources. 


The Secretary then read the following : 


HATCHING STRIPED BASS, STURGEON AND TROUT. 
BY SETH GREEN. 


Mr. President and gentlemen of the American Fish-Cultural 
Association :—There have been but a few sturgeon and striped 
bass hatched artificially. The reason that there have not been 
more is that it is so difficult to get the mature fish when the 
spawn is ripe. In many of our waters there is no great difficulty 
experienced in getting both sturgeon and striped bass that are 
quite far advanced or well along toward the time when they are 
ready to cast their spawn, and if a suitable place could be pre- 
pared where the fish could be placed and kept securely for a few 
days until the ova had reached the proper stage of develop- 
ment, there could be millions of them hatched artificially with- 
out a doubt. 
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The New York State Fish Commission has stationed men at 
different points on the Hudson River where the most sturgeon 
were caught, principally at Hyde Park, New Hamburgh, Tivoli, 
and Catskill, during three seasons, and has succeeded in hatch- 
ing one hundred and fifty-five thousand young fry. The mature 
fish are so scarce that it was with great difficulty that a ripe 
male and female could be obtained at the same time, although 
every exertion was made to obtain them, and every fish was in- 
spected as it was brought in by the fishermen as long as the 
season lasted, which is during the months of May and June. 
If a pond or enclosure could be so constructed that eels could 
not gain access to it, it would be a long step toward the propa- 
gation of sturgeon. Eels are the great drawback to keeping 
sturgeon in pens for propagating purposes, for the reason that 
when the female is ripe, or ready to cast her spawn, the vent 
enlarges or loosens to such an extent that eels are enabled to 
enter therein and live upon the ova until it has all been de- . 
stroyed. I have seen this frequently when I have had them in 
fish cars. 

It would be very difficult to find a place on the Hudson or any 
other river that flows into the ocean, where a pond could be 
built and not be infested with eels, but I believe such an en- 
closure could be made, with a little experimenting and careful 
study. In case there was no pond,I think the experiment would 
be worth trying of putting the fish in ordinary cars and con- 
structing a harness of some sort to fasten around the fish, and 
protect the vent from invasion by the eel; a simple cloth or 
leather bandage might answer, but I would suggest a small bag 
made in the shade of a jug or otherwise, being fastened to the 
bandage securely around the aperture. I think the difficulty 
could be overcome by pursuing some such course. I offer this 
as a suggestion, and perhaps it may put somebody on the right 
track to work it out and make a great success. 

There is no question about its being very necessary to propa- 
gate sturgeon artificially. There is no other way to keep up 
the supply, and unless it is done sturgeon must soon become a 

‘luxury of the past. 
I have never seen or known of an eel entering a striped bass, 
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but I should think some precaution would be necessary in case 
very large females were kept in confinement, either in careful 
construction of pen, or protecting the vent as suggested above, 
in case it was found necessary. The striped bass are caught at 
Weldon, N. C., in the Roanoke, and in some otber of our South- 
ern rivers, in large quantities. In some localities large numbers 
are caught on what are called by the fishermen racks or slides. 
These are built of wood on the inclined plan principle, the top 
being covered with slats raised a short distance apart, allowing 
the water to sift through. They are set in the most rapid part 
of the river, and leaders branch out from both sides near the 
water’s edge, which guide the fish to the rack or slide. Thou- 
sands of striped bass are caught inthis way. Iam of the opinion 
that if experienced men were placed on these racks during the 
month of May, when the fish were running, and select the fe- 
males which were nearly ripe, and place them in a car properly 
constructed, that a great success could be made in hatching 
them. Thereis no trouble in securing ripe males when the fish are 
running, but as a precaution it would be well to pen a few in case 
of an emergency. I have hatched both sturgeon and striped bass 
successfully in my shad hatching-box. If sturgeon or striped 
bass were to be kept in confinement for propagating purposes, 
at least two cars should be constructed, so that the fish could be 
overhauled daily, or as often as was thought necessary, and 
worked over from one car into the other. This would aid greatly 
in the prosecution of the work. 

The New York Fish Commission has this season offered for 
distribution to any parties in the United States or Canada, ap- 
plying before March rst, and sending fifty cents to defray cost 
of packing, a package of three hundred to five hundred eggs of 
the California mountain trout for experiment. In response to 
the notice we have received two hundred and forty-eight appli- 
cations from the following States, Territories and Provinces : 
Massachusetts, Pennsylvania, Connecticut, New Jersey, Rhode 
Island, Missouri, Indiana, Michigan, Minnesota, Vermont, New 
York, Iowa, Illinois, Ohio, Georgia, Virginia, Kentucky, Dako- 
ta, Wisconsin, Kansas, Texas, New Mexico, Mississippi, Louisi- 
ana, New Hampshire, Maine, Nebraska, North Carolina, Ontario, 
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California, Quebec, Oregon, Nova Scotia, Utah, Wyoming, and 
Newfoundland. Each one of the applicants will be given as 
large a supply as that with which the New York Fish Commis- 
sion started, and from which we have succeeded in hatching 
1,340,000 young fry. If one half of the two hundred and forty- 
eight applicants should succeed in raising and propagating this 
species, so that each one should succeed in hatching 1,000,000 
during the next six years, we would have 124,000,000 more of 
this excellent game and food fish in existence than would other- 
wise have been the case. I am very anxious to see this fish in 
every lake and stream in the country suitable for them, and hope 
that the success of this wide distribution may be as great, if not 
greater, than I have mentioned above. I have also taken pains 
to put each applicant in the way of procuring practical informa- 
tion in the way to hatch and rear the fish successfully. 


The Presipentr.—Mr. Green has been called “the father of 
fishes,” but I notice here among us a gentleman who is a friend 
of him who may be called the “grandfather of fishes.” TI refer 
to the venerable Doctor Garlick, the father of American fish- 
culture, and would ask Mr Pease, of Cleveland, who is a friend 
of the Doctor’s, how he is in health and spirits. 


Mr. Pease.—Dr. Garlick’s health, as most of you know, has 
not been good for many years. He is now in his seventy-sixth 
year and is a great sufferer, but his spirit is unbroken. He takes 
great interest in fish-culture yet, and reads all your reports and 
the Forest and Stream with great interest. I do not know that I 
can say more on this subject than to say that the Doctor is with 
you in spirit, although not able to be here in person. 


Mr. Puitiips.—We expected a paper from Mr. S. M. Johnson, 
of the firm of Johnson & Young, Warren Bridge, Boston, on the 
lobster question. Mr. Johnson has given us much valuable in- 
formation at previous meetings, and is one of the best informed 
men on the lobster question in the country. In place of a paper 
he has written a letter to Mr. Blackford, which I will take the 
liberty of reading, although evidently not intended to be read 
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before the association. My apology for doing this is the in- 
formation contained, which we cannot afford to miss. He says. 


Boston, April st, 1882. 
Mr. Blackford : 

DEAR SIR—This everlasting lobster question appears so inevitably 
that I thought I would write just one word to you instead of attempt- 
ing to bore the Association, and in a word say what | think about the 
matter now, as well as in the past. If my memory serves me, | made 
the statement before the Association at the first meeting which | at- 
tended, that we were doing more injury than we realized, and I think 
so still. And that each recurring year confirms and intensifies the 
truth of that assertion, and the seeming necessity for evading a wise 
law to keep up even a partial supply proves the wisdom of that law, 
and that we are making sacrifices of future good to gratify present 
demands. In using these small lobsters we are hypothecating our 
stock in trade and cutting off our future supply. The price that has 
been paid this year for those small lobsters shows to what straits we 
are already reduced, and using small ones this year to keep the price 
down only adds greatly to what the price will be next year, and so on. 
This of course is apparent to you, and I should not say anything about 
it except for the reason that I wish to keepthe matter alive and try to 
avert an evil so sure to come unless we can manage to have our law 
enforced. If lobsters have been worth, or rather if they would bring, 
twelve cents a pound this year in New York, it is because we have de- 
stroyed so much of our supply, and using small ones is a sure way to 
increase the price year by year. We are constantly in receipt of let- 
ters saying we cannot ship to you because we can sell everything in 
New York regardless of size, which, if true, is wrong. Not because 
it affects me personally, but because it affects the whole business, and 
brings about a state of things which good men and the combined wis- 
dom of such associations as the American Fish-Cultural Association 
are striving to prevent. 

I wish to put myself on record as advocating a just and wise law for 
the preservation of lobsters. I do not write this to have it appéar to 
the Association, but hope you will see fit to mention the matter. 

S. M. JOHNSON. 


Mr. BLackrorpD.—Mr. Johnson is greatly interested in the 
ten-and-a-half-inch lobster law, as the only way to preserve the 
lobster fisheries. Last year lobsters sold as. high as twenty-five 
cents per pound at retail, and even higher. Small lobsters are 
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sent here for sale, notwithstanding the law against it, and many 
go to New Jersey, where there is no law on the subject. 


Mr. Matuer.—It is not uncommon to see small lobsters, 
much below the legal size, offered for sale in New York city. 
It seems to be no person’s duty to complain of it. 


Mr. BLackrorp.—Some people think it the duty of the Fish 
Commissioners to enforce the laws. This is the case in some 
States, but not in the State of New York. The Fish Commis- 
sioners have nothing whatever to do with the enforcement of 
the laws. There are eight public officers whose duty it is to en- 
force the laws relating to fish and game in the State of New 
York. They are called “Game Protectors.” Their appoint- 
ment is for the State at large, and they have no particular dis- 
tricts. The nearest one to New York city resides in Hudson. 


The Presipent.—We should have one for New York city 
alone, and it might be well for this association to take some 
action looking to the appointment of one for the city. 


Mr. MaTHER.—I would state that a short time ago I attended 
a meeting of delegates from the New York State Sportsmen's 
Association in Albany. The object of the meeting was to revise 
the game and fish laws and dratt a bill for introduction into the 
Legislature. This has been done, and the bill provides for the 
appointment or four more “Game Protectors,” making twelve 
in all. Two of these new ones are for western counties, one for 
Long Island, and one for New York city. 


Mr. BLauvett.—I have tried to enforce some laws, but there 
seems to be a difference of opinion as to the way the mesh of 
a net should be measured. i 


Mr. Matuer.—These differences of opinion are not to be 
taken into account. There is but one way to measure a mesh, 
as you will find if you order a net of any net-maker, and this is 
to stretch the mesh the longest way and measure it. Those who 
measure from knot to knot do not measure the mesh, but only 
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a “leg.” The mesh is twice as large as they make it. For in- 
stance, when it is one inch between knots it is a two-inch mesh. 
I am aware that some inland fishermen measure differently, but 
an enquiry at any house that sells nets will show that they are 
wrong. 


The Presipent.—I would recommend that the officers of this 
association send a communication to either the Legislature or 
the Governor, asking for the appointment of a game constable 
expressly for this city. I don’t see that we can do more. I no- 
tice that Mrs. Amelia Lewis, the editor of that popular paper, 
Food and Health, is with us, and as she has promised to read a 
paper on the carp and its treatment from a culinary point of 
view, we will be pleased to listen to it. 


The Prestpent.—Mrs. Lewis is the first lady who has honored 
us with a paper, and there are some things which she has said 
that I shall remember, especially that carp should never be 
boiled, never fried nor cooked in lard. 


The Secretary then read the following : 


THE WINTER HADDOCK FISHERY OF 
NEW ENGLAND. 


BY G. BROWN GOODE AND CAPT. J. W. COLLINS. 


The winter fishery for the capture of the haddock, Me/ano- 
grammus aeglefinus, is carried on chiefly from the ports of Glou- 
cester and Portland, though participated in to some extent by 
vessels from Portsmouth, Swampscott, and Boston. Although 
haddock are caught in large quantities, from spring to fall, by, 
numerous vessels and boats employed in the inshore fisheries 
between Portland and Philadelphia, the winter haddock fishery 
is peculiar in its methods. It is of comparatively recent origin, 
dating back about thirty years. Weare told that in 1850 im- 
mense quantities of haddock were caught on the trawls in 
Massachusetts Bay, and that a petition was prepared by the 
Swampscott fishermen asking for a law which should prohibit 
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trawl-fishing, on the ground that this method would soon exter- 
minate the haddock. It is impossible to trace with any degree of 
certainty the steps in the history of this fishery, since it is pur- 
sued for a few months in the year only, by vessels otherwise 
occupied a large portion of the time. Since the fish have always 
been disposed of in a fresh condition, they have been less care- 
fully recorded. 


FISHING GROUNDS. 


The winter haddock fishery is prosecuted, from October to 
April, on all of the inshore ledges and the nearest of the off- 
shore banks south of Sable Island bank and north of Cape Cod. 
The depth at which the fish are taken varies with the locality, 
but is within the limits of twenty-five and ninety fathoms; 
usually in water deeper than thirty fathoms. 

In the fall, when fishing first begins, the vessels set their 
trawls along the coast from Nantucket Shoals to Grand Menan, 
in thirty to ninety fathoms of water. On the outside of Cape 
Cod the fishing is within five to fifteen miles of the shore ; in 
Massachusetts Bay, principally on the outer slope of Middle 
Bank and the southern slope of the shoal ground that lies to the 
eastward of Cape Ann, usually called the “ Southeast,” the east- 
ern part of the shoal-water of Jeffries Ledge, and along the coast 
of Maine within thirty miles of the shore, especially about 
Monhegan Fall, South-southwest and Western Ground. Fishing 
in this region continues until midwinter, and is kept up by a 
smaller class of vessels, such as those hailing from Portland, 
throughout the whole season. In the latter part of January and 
in February the larger vessels comprising the major portion of 
the Gloucester fleet, strike farther out to sea, fishing upon 
George’s Bank, usually in twenty-five to forty fathoms, near the 
‘localities frequented by the winter cod-fishermen, and also on 
the western part of the bank. They also fish on Brown’s Bank, 
in water about the same depth, and on Le Have and about Cape 
Sable. The fishing on Le Have Bank for haddock was first at- 
tempted in the winter of 1880-81.* This fishery has been attended 

* Capt. S. J. Martin, of Gloucester, writes, under date of May roth, 1881, as follows: 


“ The first vessel that went to Le Have Bank for haddock renee schooner Martha C., of 
this port. She made her first trip there last winter.” 


q 
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with the greatest success. Fishing continues on these outer 
banks until the end of the season, when it is time for the vessels 
to engage in other branches of the fishery. 


THE FISHERMEN. 


The fishermen who take part in this fishery are usually picked 
men from the Gloucester fleet. A large portion of them are 
engaged in the mackerel fishery in the summer. 

This fishery requires as much skill, pluck and endurance as 
the halibut fishery, and men are selected in both these fisheries 
on account of similar qualifications. Not unfrequently the same 
crew will remain with the vessel in the summer when she is in 
the mackerel fishery. There is so much competition among 
those who desire to ship with a good skipper that very often his 
entire crew list is made out five or six months in advance. 


THE VESSELS. 


The vessels composing the winter haddock fleet are chietly 
stanchest and swiftest of those which in summer engage in the 
mackerel and cod fisheries. The Portland fleet is made up of 
a smaller class of vessels, averaging from thirty-five to forty 
tons ; these in summer are engaged in the mackerel or shore 
fisheries. The few Swampscott and Boston vessels which take ‘ 
part in the winter haddock fishery are marketmen and mackerel- 
men in the summer. 

The rigging of the haddock catchers is precisely similar to 
that of the halibut catchers, with the exception that very few of 
them carry gaff-topsails and riding sails. Their outfit of nautical 
instruments and charts is, as might be expect, less complete. The 
larger ones, however, have every thing which belongs to the 
outfit of the halibut schooner excepting the chronometer, the 
Epitome, and the Nautical Almanac. 

Since the haddock vessels are rarely, if ever, anchored on the 
fishing grounds, their arrangement of cables and anchors is very 
different from that in the halibut and George's fleets. They 
usually have a chain cable on their starboard side, and upon the 
port side a cable similar to that used by the George’s and hali- 
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but vessels, from one hundred and fifty to two hundred and 
twenty-five fathoms in length, which is stowed in the fore hold. 
One end of this cable is bent to the anchor, and the other passes 
down through a hole in the fore hatch and is coiled below in 
the fore hold. The anchors are like those used on “ Georges- 
men.” 


The deck is arranged in a manner different from any that has 
yet been described. There is usually a single gurry-pen forward 
of the house, and the space between the sides of the gurry-pen 
and the house, and the rail on either side, is so arranged that it 
can be divided into pens for the reception of the fish. Three or 
four pens may be placed on each side. 

The remainder of the deck is clear, but there is a booby-hatch 
over the main hatch, through which access is gained to the bait- 
room. 

The haddock catchers do not ordinarily carry davits, or a reef- 
ing plank. The mainsail is provided with an “out-hauler” or 
patent reef-gear, which answers the purpose of a reef-tackle and 
gearing, and facilitates the process of reefing from the deck. A 
few of the larger vessels, however, are provided with davits and 
reefing-planks. 


The arrangement of the hold is also peculiar. The space 
which in a halibut catcher is occupied by the forward ice-house, 
is here taken up by the bait-room. The bait-room is sometimes, 
but not always, bulkheaded off from the fore hold. It is one 
large compartment, with rough board benches all around, on 
which the men sit while baiting their trawls. In the center 
stands a stove. In this room the fishing-gear is always stowed 
when not in use. The after hold is generally fitted up with pens 
resembling those in the after hold of a halibut schooner. In 


these pens ice is carried when the vessel is making long trips. | 


When large fares are obtained, part of the fish are stowed in the 
bait-room, which, on the larger vessels, is so arranged that par- 
titions can be built in it by sliding boards into grooves. The 
haddock schooners carry a larger amount of ballast than those 
of any other class, a vessel of fifty tons requiring thirty to thirty- 
five tons of ballast. 


| 
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THE APPARATUS AND METHODS OF THE FISHERY. 


Dories.—The larger haddock catchers carry six dories, the 
smaller, four or five.* Most ef the dories used in this fishery 
are deeper and wider than those in any other fishery, and are 
built specially for the purpose. The ordinary dory is also fre- 
quently in use. These dories are fourteen feet inlength. When 
on deck they are nested in the ordinary manner, two or three on 
a side, and are stowed nearly amidships on each side of the booby 
hatch, not nested close to the rail, as is the practice upon other 
vessels carrying dories. 

A haddock dory ready to leave the vessel, in order to set its 
trawl, is provided with the following articles in addition to the 
trawl lines: Trawl-roller, two pairs woolen nippers, dory knife, 
gob stick, gaff, bailing-scoop, tholepins, two pairs 9-ft. ash oars, 
buoys, buoy lines, anchors, and black balls. 

Trawis.—The haddock trawls have the ground line of tarred 
cotton, of fourteen to eighteen pounds weight to the dozen. 
Hemp is occasionally used, especially by the Maine vessels and 
by some of the Irish vessels from Boston. The gangings are 
of white or tarred cotton, in weight about four to six pounds to 
the dozen. They are about two feet in length, and are tastened 
to the ground line at intervals of three and a half feet. The 
manner of fastening the gangings to the ground line is very 
different from that employed upon the halibut trawls.¢ The 
hooks are No. 15 or 16, center draft, and eyed.{ The hooks are 
fastened to the gangings in the same manner as on the cod 
trawls. The haddock trawls are coiled in tubs, these being sim- 
ilar to those employed in the George's fishery. A flour-barrel, 
sawed off above the lower quarter hoops, is used for a tub. 
Each tub of haddock traw!] contains five hundred hooks, or about 
two hundred and ninety-two fathoms of ground line. Each dory 


* The haddock catchers of Maine,and some of the ports in Massachusetts, fishing with 
**single dories,” carry one for each man besides the skipper and cook. These boats are thir- 
teen feet long, and managed by a single fisherman. 


+ They are fastened either by tucking and hitching. or by a simple hitch around the 
ground line, 


¢ The Irish fishermen of Boston sometimes use a galvanized: hook of the same size with- 
out an eye. 
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is provided with six or eight tubs of trawl, and two to eight of 
these tubs of line are set at once, as the case may require. 
Sometimes only two or three tubs are set at a time, and several 
sets are frequently made in a day when the weather is suitable. 

One of the anchors is similar to those used upon the cod 
trawls, while the second anchor is often of the killick pattern. 
The buoy line is the same as in the cod or halibut trawl, and 
its length is fifteen to thirty fathoms more than the depth of 
water in which it is used. The buoys are similar to those used 
in cod-trawling. - Each buoy at the end of the trawl has a black 
ball upon it, and a middle buoy, without a staff or black ball, is 
also used* when the whole length of the trawl is set.¢ Instead 
of the regulation keg buoy,a “kit” is sometimes used by the 
haddock trawlers. 


Bait.—When it can be obtained, the principal bait used by the 
haddock-catchers is menhaden slivers, salted. This is consid- 
ered the best bait, and it is said that haddock will often bite at 
this when nothing else will tempt them. The trawl-hooks, when 


this bait is used, may be baited days, or even weeks, in advance, 
while the vessel is waiting for a chance to set. When fresh bait 
is used, the trawls can be baited gnly a short time before—in- 
deed, only a few hours before they are to be set. 

Fresh herring is also used for bait, though to a comparatively 
limited extent, until within the past two or three years, when 
they have been the principal bait relied upon, as a sufficient 
quantity of menhaden could not be procured. 

Capt. S. J. Martin, of Gloucester, writes: “ Five or six years 
ago pogie slivers were exclusively used for bait by haddock 
fishermen, but for the past two winters none of these could be 
obtained, and mackerel and herring have been the principal 
bait. The first vessels that started in October (1880) took fresh 
mackerel for bait. When the herring came on the coast, or were 
brought to Gloucester frozen, they were the bait depended on 
by the haddock-catchers. 


*This is to aid the fishermen in recovering their trawls in case they are parted at 
either end. 


+ When the trawls are set in shallow water, where there is a rock bottom, three or four 
middle buoys are sometimes used. 
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In cutting up menhaden slivers for haddock bait, sections are 
made trapezoidal or square in form, with a surface area of about 
a square inch. One of these pieces is placed on each hook, and 
as the hooks are baited the line is coiled in the tub, the hooks 
being placed around on the side, points up.* When the fisher- 
man is ready to bait his trawl, he sits upon his bench with the 
empty tub between his legs and the trawl-line removed from 
the tub and turned right side up in front of him, his bait being 
in a bucket at his side. In his left hand he takes eight or ten 
pieces of bait, and with both hands he pulls the line towards 
him, coiling it in the tub after baiting the hooks; he places 
them in the tub in the manner just described. 

As is always the case when a number of men are working 
together at the same employment, there is a sharp competition 
among the men as co who shall be the first to get his trawl 
baited. The average time consumed in baiting five hundred 
hooks is from forty-five to sixty minutes, though the most skill- 
ful men have been known to accomplish the task in half an 
hour. It will be seen that the labor of baiting three or four 
tubs, which falls daily to each man when the fishing is good, 
occupies a considerable portion of the day, or, rather of the 
night, since the baiting is usually done at night. In baiting at 
night, each man has a lamp of peculiar pattern which is fastened 
to the edge of his tub by a hook; sometimes the trawls are 
snarled, and the whole night is devoted to clearing and baiting 
them. A man will go into the hold to bait after the fish are 
dressed in the evening, and perhaps not finish his task until 
daybreak, when it is time to go out to set again. 


Methods of Fishing —As has been remarked, the haddock- 
catchers never anchor on the banks when fishing. The usage 
in this respect has greatly changed within the last few years. 
When the fishery was less extensive and was carried on entirely 
upon the inshore grounds, they were accustomed to anchor, set 
their trawls and under-run them, but now the trawls are all set 
while the vessel is lying to, waiting for the dories. This oper- 


* The Irish fishermen of Boston place their trawls in baskets, coiling the line in one part 
and putting the baited hooks in another division of the basket. 
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ation is called “ setting under sail,” and its successful perform- 
ance is one of the most complicated evolutions performed by 
vessels or boats, requiring a high degree of skill on the part of 
the men on the vessels and in the bvats. 

Let us imagine ourselves on the deck of a haddock schooner 
at daybreak, approaching Jefferies Ledge ; the skipper, having 
first sounded and obtained the desired depth of water, decides to 
make a set, and gives the order, “ Get the top dories ready,” at 
the same time indicating how many tubs he thinks it desirable 
for each dory to set. The four men to whom the two top dories 
belong, adjust the anchors, buoy-lines and buoys which are al- 
ready in the dories, and also place in them the other necessary 
fishing-gear. The dory-tackles are then hooked on, and the 
boats are swung over the side. of the vessel. The middle dories 
are then equipped in a similar manner by their respective crews, 
and as soon as these are ready the top dories are dropped into 
the water and paid astern, and the middle ones are swung over 
the side, the bottom dories being then prepared for action in 
their turn. The middle dories are now dropped down and paid 
astern with the others, and the bottom dories are swung upon 
the sides and are ready to be lowered at the proper moment. 
Eight men take their places in the dories towing astern ; per- 
haps, in fact, the four men seetitiied to the top dories are al- 
ready there and ready to set. 

The skipper now gives the order to one of the dories that was 
first put out, “ Throw out your buoy.” This being done, the 
dory tows astern of the vessel until the buoy-line runs entirely 
out ; the men in the dory then sing out, “ Let go the painter.” 
The dory is cast off and they begin to get their trawl in the 
ordinary manner, their course usually being to leeward, and 
nearly at right angles with the direction of the vessel. This 
operation is repeated in succession with each dory, the last 
dories dropping astern after the others have been let go. Some- 
times when the wind is moderate and it is practicable, all six 
dories are dropped down before the first begin to set. The boats 
having been let go in the manner described, are thus left scat- 
tered along in the wake of the schooner at intervals of one hun- 
dred to two hundred fathoms, the first and the last dory being 


| 
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from three-quarters of a mile toa mile and a half apart. As 
soon as the dory has been dropped, the vessel keeps off and runs 
to leeward, and is ready to pick up the first one as soon as her 
trawl has been set, and the others in regular succession. The 
time occupied in setting the trawls under sail varies from half 
an hour to an hour. 

When the dories are picked up,a part or all of them are taken 
on deck and the vessel immediately begins to work back toward 
the weather buoys ; as soon as the weather buoys are reached, 
the boats are usually dropped again in the manner already de- 
scribed, and the men begin hauling. This second evolution 
occupies from one hour to an hour and a half, according to the 
strength of the wind and other circumstances. As the dories are 
dropped a second time they find themselves at the very place 
where they threw overboard the first anchor, and a mile or two 
to the windward of the place where they dropped their last an- 
chor. They are now able to haul to the leeward, which is easier 
than hauling to the windward, and is more advantageous to the 
fishing, since the tender-mouthed haddock are less liable to drop 
from the hooks of a trawl when it is slack than when it is taut. 

For the dories to haul their trawls occupies from one to four 
hours, according to the length of the trawl, the number of fish 
on the hooks, and the state of the weather. While the dories 
are hauling, the vessel is lying-to with the jib to windward and 
drifting back and forth along the line of boats, waiting for the 
men to finish hauling their trawls or signalize, by raising one 
of the oars, that they have a load of fish and wish to be taken 
on board. After the lines have all been hauled the dories are 
again taken on deck, unless another set are to be made on the 
same ground. When the dories set the whole length of lines, it 
is very unusual for a vessel to make more than one set in a day: 
sometimes, however, a smaller number of lines is set, and the 
operation is twice performed. In exceptional instances, after 
the whole string of tubs has been once set, a smaller number. 
perhaps a tub to each man, is set in the latter part of the day. 

The operation of shooting alongside the dories and picking 
them up is one of the most difficult feats of seamanship which 
can be accomplished by a fishing schooner. 


q 
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The haddock trawls are often set in rough weather, and at 
times when there is what would be called a strong whole-sail 
breeze, and, occasionally, when it blows hard enough to make it 
necessary to reef the sails. After the trawls have been set and 
the vessel worked back to the weather buoys, if the weather 
looks at all threatening it is customary to take the bonnet out of 
the jib and put a reef in the mainsail, so thatif the wind should 
increase while the trawls are being hauled, the vessel can be 
managed by the skipper and the cook—the only men left on 
board. 


As might be expected, men are sometimes lost in this method 
of fishing, the losses being occasioned by sudden snow storms, 
which cut the dories off from the view of those on board of the 
vessel, or by heavy squalls, which render it impossible for the 
schooner with only two men on board to go through the neces- 
sary evolutions. 


It should be stated that the evolution of setting under sail is 
varied at different times and by different skippers, but that the 
differences in the manner of performing the evolutions are not 
of much importance, and that the most common method is that 
which is here described. 


When fishing on George’s Bank the Gloucester haddock ves- 
sels are obliged by the force of the tide to resort to another 
method of setting, which is called “ double-banking the trawl.” 
The tide is so strong that the trawls cannot be set in the ordi- 
nary way, for the buoys would be carried beneath the surface. 
Two dories are therefore lowered at once, and jointly perform 
the act of setting ; only two tubs are set by each pair of dories. 
The set is made in the following manner: The men in one of 
the dories hold fast to the weather-buoy while the men in the 
other dory set the trawl. After the trawl is out, the dory which 
sets it holds fast to the lee buoy until by some signal, such as 
lowering the jib, the skipper of the schooner gives the order to 
haul. The trawls are left on the bottom fifteen or twenty min- 
utes before they are hauled. The men in the two dories begin 
to haul simultaneously. The anchors are thus first raised from 
the bottom, and presently the bight of the trawl and the two 
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boats drift along with the tide, the distance between them grad- 
V ually narrowing as they haul. 

Haddock are often found so plenty on George's that it is not 
necessary to set more line at a time, even were it easier to do 
so, since a single tub of trawl will often bring up enough fish to 
fill a dory. Several sets of this kind can be made in a day. 
when the weather is favorable. 

Some of the Maine and Swampscott vessels send out only one 
man in a dory ; this usage is called “ fishing single dories,” and 
is, of course, practicable only in comparative moderate weather. 


THE MANNER OF CARING FOR THE FISH. 


As the fish are brought alongside they are pitched into the 
pens already described. As soon as the dories are discharged 
and taken on deck, and the vessel is under way, the men begin 
to dress the fish. The process of dressing differs entirely from 
that of dressing cod ; there are no dressing-tables or dressing- 
tubs. The men distribute themselves among the pens. Four or 
five men are engaged in ripping the fish, this operation being 
performed by seizing the fish by the eyes or some part of the 
head with the left hand, and ripping them downward from the 
throat. The remainder of the crew occupy themselves in taking 
i out the liver and roes, which are saved in barrels separately, and 
i in removing the viscera. The fish are washed by pouring buck- 
ets-of water over them as they lie in the pens on the deck, and 
are packed away in the hold or left on deck, unless, on account 
of distance from the land or mildness of the weather, it is nec- 
essary to icethem, in which case two or three men go into the 
hold and stow the fish away between layers of ice. The fish are 
iced with greater or less care according to the length of time ex- 
\) pected to elapse before the arrival of the schooner at the mar- 

ket. All the vessels going to Le Have, George’s,and Cape Ne- 
gro carry from five to six tons of ice each trip. 


PRODUCTIVENESS OF THE FISHERY. 


The vessels of the Gloucester fleet in the winter of 1880-'81, 
obtained on an average 350,000 pounds of haddock, valued at 
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$6,000. The schooner Martha C. obtained about 600,000 pounds, 
stocking $11,500. The Edith M. Pew obtained 550,000 pounds, 
stocking about $11,000. 

Captain S. J. Martin, of Gloucester, Mass., writes under date 
of. February 12th, 1882, that the schooner Martha C. arrived yes- 
terday with 90.000 pounds of haddock; she was gone eight 
days. Schooner Josie M. Calderwood, 85,000 pounds, gone sev- 
en days. Schooner H. A. Duncan, 80,000 pounds, gone seven 
days. Four vessels left Gloucester on Saturday and were back 
on Wednesday, each with 40,000 pounds haddock, having fished 
one day and a half. That is good and quick work. 

“Schooner Mystic, Captain John McKennon, has stocked the 
year ending February 8th, 1882, $21,003. He claims high line 
of the shore haddocking fleet, and so far as we know this is the 
largest stock ever reported in this fishery. The crew shared 
$780.06. In 1880 he stocked $17,765, the crew sharing $765.”— 
Cape Ann Advertiser, February roth, 1882. 

“The new schooner Dido, recently built at Essex for Mr. 
George Steel, of this city, has been engaged in the haddock fish- 
ery just one month to-day, during which time she has made 
three trips, stocking $3,750. On her last trip she stocked 
$1,400 Her crew shared for the month $138 each. The Dido 
is commanded by Captain William M. Wells. Schooner Richard 
Seester, Captain Ozro B. Fitch, on a recent haddock trip stocked 
$1,000.”—Cape Ann Advertiser, February 1oth, 1882. 


THE LARGEST HADDOCK FARE EVER LANDED. 


‘The schooner Martha C., of this port, Captain Charles Mar- 
tin, arrived at Boston on Friday from a George’s haddock trip, 
stocking $1,943, the crew sharing $91, the result of two and a 
half days’ fishing. Absent ten days. This is the largest catch 
and best stock ever reported in the haddock fishery.”—Cape Ann 
Advertiser, February 24th, 1882. 


The catches of the average Portland and Boston vessels were 
not, probably more than half as great. The Martha C., before 
alluded to, in thirteen hours’ fishing caught g0,oco pounds of 
cod and haddock. The total amount of haddock carried into 
Boston intu 1870 was 17,000,000 pounds ; of this amount prob- 
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ably at leest 13,000,000 were obtained by the winter haddock 
vessels. The total yield of this fishery does not, probably, fall 
below 18,000,000 to 20,000,000 pounds. 


RUNNING FOR THE MARKET. 


No class of vessels, not even halibut schooners, take more 
risks in running for market than do the haddock schooners. It 
is of the utmost importance to them to reach the market with 
their fish in good condition, and, if possible, to be in advance of 
other vessels engaged in the same business. In the stormiest of 
weather all sail that they will bear is crowded upon them, and 
harbors are made even in heavy snow and fog. The trips are 
short, averaging frequently not more than two or three days, 
and rarely not longer than a week or ten days ; they are, there- 
fore, constantly running for the land, and are more accustomed 
to making the coast than the halibut vessels, and become so fa- 
miliar with the harbors most frequently resorted to, especiaily 
with that of Boston, that they are able to enter them when no 
other vessels, probably not even pilot boats, would care to make 
the attempt. What has already been said about the dangers en- 
countered by the halibut schooners will apply as well, in its 
fullest extent, to the haddock schooner. 


THE MANNER OF OUTFIT. 


In the winter haddock fishery every man supplies his own 
dory and outfit complete, besides paying his share of the provi- 
sion bill. In the settlement of the voyage the vessel draws one- 
fourth of the net stock, or, in the case of the older-vessels, ac- 
cording to the old system, only one-fifth, after certain stock 
charges have been deducted for bait, ice, wharfage and towage. 
The remaining three-fourths or four-fifths of the stock is divid- 
ed equally among the crew, the owner paying the skipper’s com- 
mission or percentage from the vessel’s quarter. The average 
share of the Gloucester crews for the year 1880-81 was about 
$290. The most successful shared $500 to $550. The largest 
stock ever made in one day's fishing in the winter shore fishery 
up to 1880 was that of the Eastern Queen, of Gloucester, which 
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carried to the Boston market, in 1873, 25,000 pounds of haddock, 
and stocked $1,100. This vessel also made the largest stock of 
that season, realizing in five months $10,250, clear of all ex- 
penses, the crew sharing $550 each. The crew of the schooner 
David J. Adams in March, 1881, shared $107 each in a ten days’ 
trip in the haddock fishery. 


THE HADDOCK FISHERY FIFTY YEARS AGO. 


A writer in the “Fishermen’s Memorial and Record Book” 
thus describes the haddock fishing in the early part of the pres- 
ent century : 

“The fitting out of the fleet for the haddock fishery com- 
menced about the first of April. The first move was to run the 
boats on the beach, or landing as it was then called, and have 
them caulked and graved. The latter process consisted in apply- 
ing a coat of pitch to the bottem and burning it down with a tar 
barrel, which gave a smooth and glossy surface. Painted bot- 
toms in those days were very rare. 

“The time occupied in making a haddock trip was from two 
days toaw ‘eek, the fish being mostly taken on Old Man's Pas- 
ture, Heart’s Ground, and Inner Bank, about*twelve miles off of 
Eastern Point. The fish were taken to Charlestown for a mar- 
ket, and purchased by the hawkers—among whom were Johnny 
Harriden, Joe Smith, Isaac Rich, and others, who took them 
over to Boston in handcarts, and retailed them at a good profit. 
The codfish were generally salted. The smallest were cured for 
the Bilboa market, and the largest were made into dunfish, as 
they were called, for home consumption. They were kept on 
the flakes several weeks, and thoroughly dried until they be- 
came of a reddish color, and were highly esteemed as an article 
of food. The haking fishing commenced in July, and the pol- 
lock fishery was prosecuted from September till the middle of 
November. Each boat carried three men—skipper, forward 
hand and cook, who went at the halves, as it was called, the 

“crew receiving one-half the oe stock, and the owners the bal- 


ance ” (page 73). 


A recess was then taken. 
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NOTES ON THE BREEDING, FOOD AND CAUSE OF 
THE GREEN COLOR OF THE OYSTER. 


BY JOHN A. RYDER. 


No mollusk known to naturalists, it appears, is consumed in 
such vast quantities as our native oyster, the Ostrea virginiana ot 
systematic writers, hence the great economic importance and the 
scientific, interest which it has recently awakened. It is much 
superior in flavor, size, and vigor of growth to the native oyster 
of Europe, and is simulated and approached only by one old 
continental form which I have seen and which is probably the 
Ostrea rostralis of Lamarck. The first attempt made in the arti- 
ficial impregnation of the eggs of this noble mollusk was suc- 
cessful in the hands of our countryman, Professor W. K. Brooks, 
of Johns Hopkins University of Baltimore, who, in 1880, pub- 
lished a remarkable memoir on the subject in the annual report 
of Major T. B. Ferguson, one of the Fish Commissioners of 
Maryland. Professor Brooks’ triumph was, however, not as 
complete as might have been desired, since his investigations 
have not yet enabled us to propagate the oyster by purely ar- 
tificial methods, but his success was so much beyond what was 
attained by Dr. Davaine in his attempts at the artificial fertiliza- 
tion of the ova of the European oyster in 1851, that Brooks’ 
achievement marks the most important era in the history of 
the subject. Others, as well as the writer, have repeated his 
experiments with more or less success, and the latter has been 
enabled to work out a portion of the developmental history of 
Mya arenaria, the common clam, “ soft clam,” “long clam ” of 
the North, or “ mananose,” as it is called further South, from 
artificially impregnated eggs. 

An earnest, and it is to be hoped, successful effort, is being 
made by the United States and Maryland Fish Commissions to 
introduce the most approved French methods into the waters 
of Maryland, and to supplement these by even more advanced 
processes, if practicable. The results of the observations and 
experiments of the writer during the last two years have been 
embodied, in part, in a report tothe Maryland Commissioner, 
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T. B. Ferguson, for the year 1881, which has been favorably re- 
ceived. Additional papers have been contributed for the saine 
report for 1882, and to the Bulletin of the U. S. Fish Commis- 
sioner, bearing mainly upon the anatomy, finer structure and 
development of the animal. An imperfect list of the published 
works on the subject has also been compiled by the writer; a 
more complete catalogue, embracing its literature in all lan- 
guages, will shortly be published by the Dutch government. 

What has already been put upon record it will not be worth 
while to discuss, and we will therefore recapitulate only when 
necessary, adding new facts not yet recorded. To our knowledge 
of the early development of the animal we have added nothing, 
and the account as given by Brooks for the American, and Sa- 
lensky, Gerbe, Fischer and Davaine for the European species, 
with little qualification, remain the same. The detachment of 
the ring or crown of vibratory filaments or cilia from the em- 
bryo oyster, as asserted by Davaine, has not been confirmed by 
any other observer. Hatschek has lately contributed some val- 
uable researches in regard to the development of young bivalves, 
working, however, upon the young ship-worm. His studies 
have no direct bearing upon the development of the oyster, but 
they nevertheless throw considerable light upon the mode of 
formation of the gills, upper gill-chambers, liver, muscle, foot 
and nervous system of the great group to which they both be- 
long. Hatschek’s observations show that the conversion of a 
part of the velum or ciliary crown above and below the mouth 
into palps and gills, as held by Lankester, does probably not 
take place. The occurrence of ciliary bands running from the 
edge of the mantle on its inner side to the mouth, as observed 
by the writer in “ spat” one-eighth of an inch in diametcr, was 
supposed at first to confirm Lankester’s view, but Hatschek's 
researches have made such an opinion untenable. The physio- 
logical function of these bands was, however, clear; by the 
vibration of the filaments composing them they establish cur- 
rents which hurl the microscopic food of the surrounding water 
down into the throat of the young “spat,” thus serving, in 
fact, the same purpose as the velum adjoining the mouth ot the 
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Brooks has represented the freshly-laid ova of the oyster with 
a spherical nucleus and nucleolus; the former is large and 
clear, and is embedded near the center of the egg, and inside of 
it the nucleolus is lodged somewhat to one side. I do not find 
the latter spherical, as described, but formed as if composed of 
a larger and smaller highly refringent pair of spheres, partly 
fused with each other, or of the same form as the nucleoli of the 
eggs of Anodonta as described by Fleming, and somewhat simi- 
lar to those of the slipper limpet (Crepiduda g/auca) as observed 
by the writer. Some very singular figures of the eggs of the 
European oyster in Poli’s work, published in 1795, renders it 
not improbable that he may have seen this singularly-formed 
nucleolus, which seems to characterize to a certain extent the 
eggs of bivalves. 

The ova are not all ripe in all cases at the same time in the 
same ovarian follicle. The same condition of affairs is found 
in the ovary of the oyster as was observed in Scrodicularia by 
Von Jhering, that is, while some ova was mature, others in the 
same follicle were still very immature. The condition of the 
ovary varies considerably in different individuals; in some cases 
the most of the ova are ripe at about the same time, in others 
there is a greater difference between the time of maturity of the 
different eggs of the same follicle. It is also frequently ob- 
served that a portion of the generative organs of the same oyster 
are much more advanced toward maturity than others. It is 
also found that when the oyster isin its fullest spawning con- 
dition, the generative organ forms by far the greater proportion 
of the solid substance of the visceral mass lying between the 
heart space and the head and palps next the hinge ; but the 
generative organs may be so undeveloped in winter as to form 
only a very small proportion of the substance of the visceral 
mass, and are present only as a fine reticulum or network of 
germinal cells. The ovaries and spermaries are therefore never 


entirely wasted away or atrophied, as would appear to the 
naked eye. 


The full, engorged appearance which is noticed when the gen- 
erative glands are full of ripe products is often due to a disten- 
sion of the ducts which lead away from the follicles, and when 
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this is the case, if the handle of a scalpel is gently stroked over 
the distended ducts over the side of the body mass of the animal, 
as it lies in the shell, from the head end toward the posterior 
portion below the muscle, the ova, or spermatozoa, as the case 
may be, can be forced out of the open end of the outgoing 
generative canal into the upper gill or branchial cavity into 
which, the former opens on either side, as described in the an- 
atomical outline sketch given in my report to the Maryland 
Commission for 1881, page 15. 

It has recently been asserted by some Dutch investigators that 
the generative products were not discharged by way of a single 
duct on either side of the animal, as described by Lacaze- 
Duthiers. What anatomical grounds these observers have for 
this statement I do not know ; they appear to have been inves- 
tigating the structure of the animal by means of sections or thin 
transverse slices, which they have examined microscopically. 
The simple experiment with a sexually ripe oyster, as described 
above, has invariably given the same result ; never more than a 
single opening was found on either side. In every case the eggs 
weré readily forced out of the ducts by gently stroking them 
with the handle of a smooth pencil or scalpel, and they were 
never seen to issue at more than one opening. So far, thin sec- 
tions of the oyster, as observed by the writer, have not shaken 
his belief in the accuracy of the observations of Lacaze-Duthiers. 
There is no evidence of the existence of three generative open- 
ings on either side of the animal, as asserted by Davaine, nor is 
it worth whileto more than notice Home’s error with regard to 
the water-chamber above the gills, which he regarded as the 
oviduct. 

At the time the oyster is full of spawn the generative organ 
completely envelops the viscera (liver, intestine and stomach), 
except a small portion at the anal end of the intestine and the 
head end of the visceral mass. All of the superficial ducts 
trend toward and join directly or indirectly the main duct on 
either side of. the body, into which they pour their products as 
the latter are received from the immense number of follicles in 
which they are matured. We may repeat that at no time do we 
find the generative organs quite undeveloped ; if they are not 
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apparent to the eye in winter, thin sections show the ducts and 
microscopical rudiments of germinal follicles as a network of 
strands of minute germinal cells, which traverse superficially 
in all directions the coarse connective tissue miscalled the “ fat,” 
in which all of the visceral organs of the animal are embedded. 
As the breeding season approaches the minute germinal cells 
of this network of rudimentary reproductive cells commence to 
grow, until they attain the development observed in the animal 
when full of ripespawn. Some investigations conducted under 
the auspices of the Dutch government indicate that the structure 
of the generative organs of the European oyster is not as has 
been supposed strictly follicular, but that they may rather be 
regarded as a mass of anastomosing tubes of irregular caliber. 
The complete proof of this has been developed by the writer in 
the course of investigations carried out upon our native oysters, 
in which the generative organs were very immature during the 
winter season. Both Brooks and myself have spoken of the 
generative follicles as though they had been clearly made out ; 
it now appears that we will be compelled to modify our termin- 
ology somewhat, in the face of the fact that I have sections of 
the immature generative vrgan which exhibits it as a network 
of germinal cells, as well as sections of the mature organs which 
show a more or less distinct tubular structure opening toward 
the surface into the superficial or surface outgoing canals. At 
the same time the tubes show more or less extensive junction or 
anastomosis with each other at certain points along their length, 
with a general tendency to be disposed vertically to the surface 
of the visceral mass. This arrangement reminds one somewhat 
of the more or less parallel disposition of the seminal tubules 
of the testicles or milt of fishes and higher animals. 

We will endeavor to use the terms “fry” and “spat” in such 
a way as to avoid confusion. As soon as the egg has developed 
far enough to move about by means of the fine motile filaments 
with which it is partially covered, it may be considered to have 
reached the fry state of development, and to have hatched; but 
it is to be borne in mind that an oyster egg does not hatch inthe 
same sense as the egg of a chicken or fish, that is, by breaking 
its egg-shell or membrane, because the oyster egg is without a 
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membrane such as must be cast off in the act of hatching in the 
former cases. As soon as it has ceased to rove about in the 
water and has fastened itself to some other fixed object, it has 


attained the age of development known to oystermen by the 


term “ spat.” 

Our researches (see Maryland Report, 1881), show that the 
dimensions of the fry of the American oyster at the time of its 
affixation when it becomes “ spat” is about one-eightieth of an 
inch, and that at that time the valves are characterized by a very 
remarkable symmetry, which is departed from as soon as the 
growth of the shell begins in its new fixed position. The man- 
ner in which the fry affixes itself to foreign objects has not been 
learned, but it is very probable that this is accomplished by means 
of a larvel byssus. Such a conclusion seems to be warranted 
from the fact that the young of most of the allies of the oyster 
are provided with a byssus or threads for their temporary an- 
chorage, such as may be seen very strongly developed in the 
adult salt-water mussel, the numerous threads in this case being 
very strong, serving to hold the animal very firmly to any sup- 
port it may have chosen. 

All theorizing as to the mode of affixation aside, however, it 
now becomes a question of the most profound importance for us 
to endeavor by experiments to maintain artificially impregnated 
oyster eggs alive fora long enough time after they begin to 
swim so that they may attach themselves permanently. The ex- 
periments of those who have hitherto worked upon the devel- 
opment of the oyster have shown us that this does not yet appear 
possible. Various forms of apparatus have been tried with indiffer- 
ent success. The experiment of using bibulous paper diaphragms 
through which sea-water was allowed to pass, at the same time 
not allowing the minute eggs of the oyster to escape with the 
former, was not found to answer; the pores of the paper soon 
became clogged with fine sediment so as to stop the flow of 
water and its renewal over the eggs. Bolting cloth does not 
have the meshes fine enough to confine the eggs, besides it is 
expensive and not durable. The use of.a membrane of filtering 
paper between single thicknesses of fine nickel-plated wire 
cloth, forming the bottom of the hatching-box, which is placed 
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inside of another box, in which the water was made to rise and 
fall alternately by means of an intermittently active siphon of 
wide caliber, the supply being carried into the outer box in a 
constant stream through a smaller pipe. The oscillation of the 
water level in the outer box so arranged was depended upon to 
change the water in the inner boxes with the porous bottoms 
containing the eggs. The same difficulty presented itself, how- 
ever, and the porous bottoms of the hatching-boxes soon became 
impervious, owing to the swelling of the fibers of the paper, as 
well as on account of the accumulation of slimy sediment in the 
substance of the latter. The outflow from the inner boxes was 
then impeded from the same cause, and as the siphon emptied 
the outer box the water in the inner one would not fall quickly 
enough to effect any considerable change. Here our experi- 
ments have broken down completely, and all the results so far 
reached with such apparatus have not been of sufficient value tu 
make it desirable to repeat them, although conducted with the 
help of three different forms of apparatus. 

Recently, Professor S. I. Smith, of Yale College, has succeeded 
in incubating the eggs of certain crustaceans in shallow plates 
without changing the water at all, but by simply areating and 
keeping it in constant circulation by means of jets of air play- 
ing constantly upon its surface. This mode of incubation ap- 
pears to fulfil the requirements of the case fully, as far as I can 
now see, and it will be of the greatest importance to test this 
method at the earliest possible opportunity. By its use we will 
be able to avoid the loss of eggs which would follow from the 
employment of any method in which there is a current of water 
constantly running in and flowing out of the incubating con- 
trivance, besides we would avoid contact with poisonous metal- 
lic surfaces, be enabled tu keep down the temperature of the 
water by slow evaporation and prevent putrefaction by means 
of rapid oxidation. 

Should we be able to artificially incubate the eggs of the oys- 
ter and keep them alive until the time when the embryos attach 
themselves to foreign objects, we will have attained such a suc- 
cess as will probably never be paralleled in fish-culture. The 
artificial impregnation of the eggs of the oyster may be accom- 
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plished to the extent of thousands of millions ; and should it be 
found possible to keep these hosts of young alive until they had 
passed certain critical periods of their embryonic existence, we 
would have practically succeeded in adding so many millions 
of spat to those already existing, from which seed might be sup- 
plied for the foundation of extensive beds where oysters had 
been previously unknown. 

Brooks, in carrying embryo oysters up to the sixth day of 
their existence, encountered the same difficulties as those who 
have repeated his experiments. If, as I have good evidence for 
premising, when the young oyster ceases its wandering habits, 
its valves measure one-eightieth of an inch in their longest diam- 
eter, we have yet to find out how old it is when of this size. 
When we learn this, we will know how long it will be necessary 
for us to keepthe young in the incubating apparatus. We can 
reach the answers to these questions only by the use of the pro- 
per sort of hatching arrangement, in which artificially impreg- 
nated eggs are used ; being careful, of course, to keep accurate , 
records of the time of impregnation and the fluctuations of tem- 
perature of the air and water during the progess of the experi- 
ment. Facilities for the fry to fix itself may be provided by 
suspending strips of mica or glass in the water, watching the 
result from day to day, and as some are seen to have attached 
themselves, the transparent slips may be transferred to the stage 
of the microscope for examination to learn the nature of the 
attachment of the embryo. 

With the finer questions of the anatomy of the embryos we 
have little to do—in fact,I do not see that they will help us 
much in the comprehension of how the hatching process is to be 
condutted, which goes without saying, however, that the ex- 
perienced embryologist must be expected to determine whether 
the development is progressing normally and healthfully. When 
once we have achieved what has been indicated above, the em- 
bryologist will have an abundance of opportunity to make out 
the finer details of structure ; and let us remark here, in regard 
to the oyster, one of the most accessible of animals, that much 
still remains to be done by both the anatomist and embry- 
ologist. 
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Whatever may be the form of the apparatus which will finally 
be used in artificial oyster culture, it will also be necessary to 
provide some sort of cheap and effective method to favor the at- 
tachment of the young fry, in the shape of some substance or 
objects which may be transferred to nurseries or cages in open 
water where it is to undergo further development. Clean peb- 
ples at once suggest themselves as a cheap material, which can 
be graded to the right size through screens of the proper mesh. 
What is most suitable, however, will have to be learned by ex- 
periment. ‘ 

The special merit of the proposed method of artificial culture 
from the egg upward, would be that we could probably do with- 
out the cumbrous tiles, slates, etc., covered with mortar, used as 
cultch to a large extent in France. In fact, if collectors are to 
be used at all after the French mode, it would appear to the 
writer that it would be just as well to use old oyster shelis and 
the cheapest possible materials strewn over arable bottoms near 
productive spawning oyster beds, as is pretty extensively prac- 
ticed on the coast of New England, especially Connecticut, and 
to some extent in places on the Chesapeake Bay. If any con- 
siderable advance is to be made in the culture of the oyster, this 
much is certain, that it is to be attained by a radical departure 
from the older methods, some of which have been in use for 
over ten centuries. The older methods are universally cum- 
brous, involving large outlays of labor in their practice, which 
is a serious item in their practical working in the United States, 
where labor is much more expensive than in continental coun- 
tries. Not only is this objection valid, but a still more serious 
one is the uncertainty of the “set of spat which may catch on 
any sort of natural or artificial cultch. In some seasons the col- 
lectors will be overcrowded, in others no spat will be found to 
adhere. 

The same element of risk is encountered in the use of old oys- 
ter shells as cultch for the spat, and, as I have been told by 
oystermen, several thousands of dollars’ worth of shells may be 
strewn upon good oyster bottom on which not a single spat will 
be found to adhere, thus involving a loss of both material and 
labor. I do not see that any method in which tiles or mortar- 
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covered slates are used will be a particle more likely to afford a 
nidus for spat than old shells, or the cheapest kind of cultch, 
except in some places where the latter is liable to be covered 
with mud or sediment. 

This uncertainty of result can, it appears to the writer, be 
overcome by a totally different method of procedure, like that 
already outlined. We must have the temperature of the water 
and conditions of the artificially fertilized and confined embryos 
under control. The uncertainty which has hitherto attended 
ostraculture must disappear in the face of intelligent experi- 
ment, and it isto be hoped that in a few years more we will 
hear of oyster nurseries or incubating establishments in success- 
ful operation where millions of spat will be annually bred from 
artificially impregnated eggs to be sold as seed to planters who 
will enter upon the business of ostraculture on an entirely new 
and scientific basis. 

Of no less moment than the introduction of radically new and 
more certain methods of propagation, is the question, “ Upon 
what does the oyster feed ?” and; what are the conditions of life 
which will most quickly bring the animal into a plump, market- 
able state? The most contradictory and -confusing statements 
are made by different persons in regard to the feeding habits of 
the animal, and anomalous as some of them may at first appear, 
many of them doubtless have some foundation in substantial 
fact. 

Prof. Leidy, at a recent meeting of the Academy of Natural 
Sciences of Philadelphia, stated it as his belief that oysters feed 
at times on the zoospores of certain alga, as those of U/va /atis- 
sima (sea cabbage), which he knew from personal observation to 
be green, and which he thought might possibly be the cause of 
the green coloration of the soft parts of the animal as sometimes 
observed in certain localities. Very possibly this may be the 
case, but judging from what I have seen and heard from oyster- 
men, as well as from what I have read in various publications 
relating to this matter, I am not inclined to regard this as the 
only source of the unusual green tint of the flesh of the oyster. 
I hope to be able to show that it is probably of vegetable origin, 
and therefore quite harmless. That it is not copper we may be 
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equally certain, as Prof. Lewis’ tests have shown, for any such 
quantity of a copper salt as would produce the green gills, heart 
and cysts in the mantle, such as are often observed, would, with- 
out doubt, be as fatally poisonous to the oyster as to a human 
being. The source of the green has recently been investigated 
by two French savants, MM. Puysegurand Decaisne, who found 
that when perfectly white-fleshed oysters were supplied with 
water containing an abundance ofa green microscopic plant, the 
Navicula ostrearia of Kiitzing, their flesh acquired a correspond- 
ing green tint. These investigators also found that if the oys- 
ters, which they had caused to become imbued with this vegeta- 
ble green, were placed in sea-water deprived of the microscopic 
vegetable food, the characteristic color would also disappear. 
Whether this will finally be found to be the explanation in all 
cases remains to be seen, as some recent investigations appear 
to indicate that it is possible that a green coloration of animal 
organisms may be due to one of three other causes besides the 
one described above as the source of the green color of the 
oyster. 

Patrick Geddes, in a recent number of Vature, has pointed out 
that the “list of supposed chlorophyll-containing animals, * * * 
breaks up into three categories ; first, those which do not con- 
tain chlorophyll at all, but green pigments of unknown function 
(Bonelia, /dotea, etc.,); secondly, those vegetating by their own 
intrinsic chlorophy]1 (Comvoluta, Spongilla, Hydra) ; thirdly, those 
vegetating by proxy, if one may so speak, rearing copious algx 
in their own tissues, and profiting in every way by the vital ac- 
tivities of these.” This latter is one of the most interesting and 
important of modern biological discoveries, that living animal, 
bodies may actually afford a nidus for the propagation of green 
microscopic plants, and not be injured, but rather be benefited 
thereby. The oxygen thrown off by the parasitic vegetable or- 
ganism appears to be absorbed by the tissues of the animal 
host, while the carbonic acid gas thrown off by the latter is ab- 
sorbed by the vegetable parasite, thus affording each other 
mutual help in the processes of nutrition and excretion. This 
singular association and inter-dependence of the animal host 
and vegetable gutst has received the somewhat cumbrous name 
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ot Symbiosis, which may be translated pretty nearly by the phrase, 
associated existence. This is not the place for the discussion of 
the purely scientific aspect of this question as already ably dealt 
with by Dr. Brandt, Patrick Geddes and Geza Entz, and others, 
and we will therefore only notice their researches in so far as 
they appear to have a bearing upon the origin of the green color 
of the oyster. 

Entz has discovered that he could cause colorless infusoria to 

become green by feeding with green palmellaceous cells, which, 
moreover, did not die after the death of their hosts, but con- 
tinued to live, growing and developing within the latter until 
their total evolution proved them to be forms of very simple 
microscopic green algz, such as Palmella, Glaocystis, etc., etc. 
My own observations on some green-colored infusorial animals 
have been of so interesting a character that I will here describe 
what I observed in a green bell-animalcule (Vorticella-chloro- 
stigma). Upon investigating their structure, I found that next 
the cuticle or skin in the outer soft layer of their bodies known 
as the ecfosare, at all stages there was a single stratum of green 
corpuscles very evenly or uniformly embedded. In another 
form (Stentor), as already noticed by Stein, the same superficial 
layer of green corpuscles was observed, reminding one very 
forcibly of the superficial layer of chlorophyll grains observed in 
the cells of some plants, as, for instance, Anacharis. Now, it is 
well known that certain animalcules are at times quite colorless 
and at others quite green; this appears to be the case with 
Ophrydium. In this last case I havea suspicion that vegetable 
parasites may be ‘the cause of the green variety, but as for the 
others, Stentor and Vorticella,1 am not so sure that their green 
“forms are so caused. In them the superficial positians of the 
green corpuscles and their behavior toward reagents, leads me 
to think that they must be regarded as integral parts of the crea- 
tures in which they are found. t 

A grass-green planarian worm (Convoluta schultzit), found at 
Roscoff by Mr. Geddes, was observed by him to evolve oxygen 
in large amounts, likea plant, and “ both chemical and histologi- 
cal observations showed the abundant presence of starch in the 

green cells, and thus these planarians, and presumably, also, 
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Hydra, Spongtlla, etc., were proved to be truly vegetating ani- 
mals.” While some organisms, like the foregoing, appear to have 
true chlorophyll grains imbedded superficially in their own sub- 
stance, others, like the radiolarians, some siphonophores, sea- 
anemones and jelly-fishes, harbor true vegetable parasites, or 
preferably, vegetable guests. 

That the green observed in a number of animal organisms is 
of the nature of chlorophyll, or leaf green, has been proved by 
Lankester by means of the spectroscope. A. W. Bennett, in al- 
luding to Lankester’s observations, says: “In all cases the 
chlorophylloid substance agrees in having a strong absorption 
band in the red—a little to the right or left—and, except in /do- 
tea, in being suluble in alcohol, and in having strong red fluor- 
escence, and in finally losing its color when dissolved.” 

The vegetable organisms which have been found to inhabit 
the lower forms of life alluded to in the foregoing paper have 
been regarded as belonging to two genera, which Dr. Brandt 
has named Zedchlorella and Zodxanthella, and which are probably 
in part synonymous with the genus PAi/ozoon, afterwards pro- 
posed by. Mr. Geddes. The latter gentleman, however, claims 
to have first demonstrated the truth of the view that the yellow 
cells of radiolarians and polypes are algz ; secondly, the found- 
ation of the hypothesis of the lichenoid nature of the alliance 
between algz and animal into a theory of mutual dependence ; 
and thirdly, the transference of that view from the region of 
probable speculation into that of experimental science. 

Hitherto apparently no one has noticed the occurrence of 
green vegetable parasites in bivalve mollusks except Prof. 
Leidy, who has very kindly permitted me to use the facts ob- 
served by him relating to Anodon, one of our common fresh- 
water mussels. In this animal he some years ago observed what 
must be considered to be algous parasites. He found them in 
great numbers infesting the tissues of the mussel and of a larger 
size than the nuclei of the cells of the host, in which they were 
embedded. They were also provided with a nucleus, and were, 
therefore, not a part of the animal, but a distinct vegetable or- 
ganism. These facts, observed a long time since, render it very 
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probable that Prof. Leidy was one of the first to notice the in- 
tercellular parasitism of a plant in an animal. 

The green color of the oyster, as far as my experience goes, 
is not intense, as in many green animals, such as we observe in 
Stentor, Spongilla, Hydra, etc., but is a pale pea-green tint. This 
has been found to be the color of affected natives as well as of 
foreign ones, the gills and mantle being usually most distinctly 
tinged. Exceptionally the heart is affected, its color sometimes 
being quite intense. 

In studying some oysters which were obtained from England 
through the kind offices of Messrs. Shaffer and Blackford, in 
response to a request coming from Prof. Baird, certain ones 
were found which were decidedly green. Of these the French 
specimens of Ostrea edulis, and a very singular form, labeled 
* Anglo-Portuguese,” had the gills affected, and in some of the 
latter the liver, heart and mantle were very deeply tinged in cer- 
tain parts, so much so that I decided to make as critical an ex- 
amination as my resources could command. 

Spectroscopic investigations gave only negative results, as it 
was found impossible to discern any positive evidence of chlor- 
ophyll from the spectrum of light passed through thin prepara- 
tions made from specimens of green-tinted oyster, some of which, 
like those from the heart, are decidedly green to the naked eye. 
There was no absorption noticed at the red and blue ends of the 
spectrum, such as is observed when the light which enters the 
slit of the spectroscope first passes through an alcoholic solution 
of leaf-green or chlorophyll; indeed, the spectrum did not appear 
to be sensibly affected by the green substances which causes the 
coloration of the oyster. No attempt was made to test the mat- 
ter with the use of alcoholic green solutions obtained from 
affected oysters, as the former are not easy to get with a suffi- 
cient depth of color, because of the relatively small amount of 
coloring matter present in the animals. Unstained prepara- 
tions were used in all of these experiments. 

Finally, in order to see if the color was due to the presence of 
some green compound of copper, Professor H. C. Lewis, of the 
Academy of Natural Sciences of Philadelphia, kindly made 
some delicate tests tor me, using small, dried fragments of an 
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oyster very deeply tinged with green in various regions, es- 
pecially in the liver, connective tissue and mantle. The frag- 
ments were burned in a bead of microcosmic salt and chloride of 
sodium on a clean platinum wire ina gas flame; this test did 
not give the characteristic sky-blue flame which should have 
been developed had there been the minutest trace of copper pre- 
sent. Dr. Taylor, chemist.of the U. S. National Museum, has 
also recently called my attention to the fact that Dr. F. M. End- 
lich has made an exhaustive chemical investigation of the green 
substance found at times in oysters, and arrived at the conclu- 
sion that the coloring matter, whatever it may be, is entirely 
inert and harmless. Dr. Endlich’s researches are noticed in the 
annual report of the Smithsonian Institution for 1879. 

It is therefore clear that the substance, whatever it may be, is 
not a corrosive metallic poison derived from = copper, which if 
present would almost undoubtedly be detected by a peculiar 
acrid metallic taste, which would be experienced when one ate 
such oysters. In making some practical tests as to the relative 

.qualities of such oysters as compared with white-fleshed ones, 
opportunities for which were kindly furnished me.bdy Mr, J. M. 
Carley, of Fulton Market, I failed to detect the slightest differ- 
ence of flavor. Such also is Professor Leidy’s verdict, who in- 
forms me that he made a similar experiment, and a restaurateur 
with whom I discussed the matter, declared that he was in the 
habit of selecting them for his own eating, preferring their fla- 
vor to that of the white oysters. 

It has been objected that the green color could not be derived 
from diatoms, because these organisms are as a rule, apparently 
brown rather than green. This objection I find to be based up- 
on a misapprehension of the structure of the Diatomacea, as may 
be gathered from the following general statement taken from 
Sachs’ “ Text Book of Botany,” one of the latest and highest 
authorities. On page 222 he says: “ The diatoms are the only 
algw except the Conjugate in which the chlorophyll occurs in the 
form of discs and bands, but in some forms it is also found in 
grains, and thegreen coloring matter is concealed like the chlor- 
ophyll grains in Fucacea, by a buff-colored substance diatomine 
or phycoxanthine.” It appears, then, according to the foregoing 
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quotation, that it is not impossible for diatoms to be the cause 
of the green tint in oysters, which, let me remark, is very nearly 
that of some pale green forms of those organisms which I have 
observed in water from oyster coves where I have conducted 
microscopic studies. Besides, sections through the intestine of 
the oyster frequently reveal the fact that diatoms must have con- 
stituted a very large proportion of the food of the animal, judging 
from the profusion of the empty frustules of these minute plants, 
which are very often found together with the indigestible, earthy 
and silicious particles with which the alimentary canal is 
packed. 

I find the liver to be normally of a brownish red color in both 
the American and European oyster, sometimes verging toward 
green. When the flesh or gills of the animal is green, the liver 
almost invariably partakes of this color, but in an intensified 
degree. The green stain or tincture appears in some cases to 
have affected the internal ends of the cells which line the folli- 
cles or ultimate saccules of the liver. This color is able to sur- 
vive prolonged immersion in chromic acid and alcohol, and does. 
not allow carmine to replace it in sections which have been 
stained with an ammoniacal solution of that color, the effect of 
which is to produce a result similar to double staining in green 
and red. The singular green element scattered through the 
connective tissue remain equally well defined, and do not take 
the carmine dye. I at first believed these to be parasitic vege- 
table organisms, and I also supposed I saw starch granules in 
them,.which physical tests with an iodine solution failed to 
confirm. These large and small green granular bodies in the 
connective tissue and those close to the intestinal wall, as well 
as those in the heart, I find present in fewer numbers in white- ~ 
tleshed oysters, but simply with this difference, that they are de- 
void of the green color. It is evident, therefore, that they can 
not be of fhe nature of parasites, though the color is limited to 
them, only the surrounding tissue, except in the region of the 
heart, appearing of the normal tint. This condition of the 
specimens observed by me does not, however, disprove the pos- 
sibility of the occurrence of vegetable parasites in the oyster, 
where thére is as much, or perhaps more, likelihood of their 
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occurring than in some much more highly-organized animals. 
It is a fact, however, that the oyster is singularly tree from 
true parasites of all kinds; the oyster crab being perhaps the 
only creature which is ever frequently found within its valves, 
and then only as a harmless messmate. More recently it has 
been my good fortune to be able to study a second lot of Eu- 
ropean oysters, in two varieties of which the green color was 
unusually developed, especially in the heart. In a specimen of 
Falmouth oyster I found a large cyst or sack inthe mantle near 
the edge, filled with green cells, which, like those in the heart, 
when opened readily separated from one another, being quite 
as independent of each other as the ordinary discoidal curpus- 
cles in the serum of red blood. The hearts of affected speci- 
mens were found to have the wall of the ventricle abnormally 
thick, and covered inside with the readily detachable green cells 
in a thick layer and measuring 1-20ooth of an inch in diameter. 
An application of the crucial test for starch with iodine gave a 
negative result. When iodine was first applied to these cells in 
strong solution, and then treated with sulphuric acid, with the 
result that the characteristic blue reaction was not developed, 
showed that there was no cellulose wall covering them, and 
that they were most positively not parasitic, algous, vegetable 
organisms. In potassic hydrate solution they underwent com- 
plete solution, a further proof of the absence of cellulose. 
Their dimensions, 1-2000th of an inch, is the same as that of 
the blood-cell of the oyster. They are nucleated, with the nu- 
cleus in an eccentric position as in the blood-cell of the animal. 
Their occurrence in the heart and gills so as to tinge those or- 
gans of their own color is almost positive proof of their true 
origin and character. Furthermore, | find in sections that they 
sometimes occlude the blood-channel. In the cyst in the man- 
tles, as in the heart, they are free, and in the normal untinged 
heart, they. are not abundant. All of the foregoing facts indicate 
that these green bodies are in reality blood-cells which belong 
to the animal. How they become green is not easy to deter- 
mine. The fact remains that no evidence of the presence of 
green Micrococci, or Microdia, as independent existences could 
be made out. The fact that I found instances in green oysters 
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where an unusual greenish material was found in the follicles 
of liver, the living cells of which were also affected, would in- 
dicate that the color was probably absorbed from the food of 
the animal, which, as we know, consists largely of living vege- 
table matter. It is not improbable that the tinged nutritive 
juices transuded through the walls of the alimentary canal, ac- 
quired the color of the food which had been dissolved by the 
digestive juices. 

How to account for the accumulation of the green cells in the 
heart and in cysts in the mantle is not, however, an easy matter, 
unless one be permitted to suppose that the acquisition of the 
green color by the blood-cells is in reality a more or less de- 
cidedly diseased condition, for which we have.no ground in fact, 
since the green oysters are in apparently as good health as the 
white ones. They are found “fat” or “poor,” just as it may 
have happened that their food was abundant or the reverse. 
They are also found in all stages of the “greened” condition. 
Sometimes they have only a very faint tinge of the gills, or they 
may be so deeply tinged as to appear unpalatable, with the heart 
of a deep green, or with green cysts developed in the mantle or 
with clouds of this color shading the latter organ in certain 
places. A vastly greater proportion of green oysters are eaten 
in this country, at all events, than is generally supposed, espec- 
ially of those just faintly tinged in the gills. 

If it be objected that the green color indicates an unhealthful 
condition of the animal, it may be stated that other color varia- 
tions of the flesh have fallen under my observation recently. 
What is now alluded to is the yellowish, verging toward a red- 
dish cast, which is sometimes noticed in the gills and mantle of 
both the American and European species. This, in all proba- 
bility, like the green color, is due to the reddish-brown matter 
which is contained in much of the diatomaceous food of the 
animal, 

Mr. B. J. M. Carley has also called my attention to these vari- 
ations, and was inclined to attribute them to the soil in the 
vicinity of the beds. But if the classical writers are to be trust- 
ed, to the green, yellow and white-fleshed sorts we must add.red, 
tawny and. black-fleshed ones. Pliny tells us of red oysters 
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found in Spain, of others of a tawny hue in Illyricum, and of 

_black ones at Circeii, the latter being, he says, black both in 
meat and shell. Horace and other writers awarded these the 
palm of excellence. However, the black appearance may only 
have been due to an abundance of the natural purple pigment 
in the mantles of the animal, which varies very much in different 
forms ; some, judging from the dark purple color of the whole 
inside of the shell, must have the whole of the mantle of, the 
sametint. The amount of color in the mantle, especially at its 
border, varies in local varieties of both the European and Amer- 
ican species, as may often be noticed. 

The most important glandular appendage of the alimentary 
tract of the oyster is the liver. It communicates by means of a 
number of wide ducts with a very irregularly formed cavity, 
which we may designate as the stomach proper, in which the 
food of the animal comes into contact with the digestive juices 
poured out by the ultimate follicles of the liver, to undergo sol- 
ution preparatory to its absorption during its passage through 
the singularly formed intestine. 

If thin slices of the animal are examined under the micro- 
scope we find the walls of the stomach continuous with the walls 
of the great ducts of the liver. These great ducts divide and 
sub-divide until they break up into a great number of blind ovo- 
idal sacks, into which the biliary secretion is poured from the 
cells oftheir walls. A thick stratum of these follicles surrounds 
the stomach, except at its back or dorsal side. It is not correct 
to speak of the liver of the oyster as we speak of the liver of a 
higher animal. Its function in the oyster is the same as that of 
three different glands in us, viz., the gastric follicles, the pan- 
creas and liver, to which we may add the salivary, making a 
total of four in the higher animals which is represented by a sin- 
gle organ in the oyster. In fact, experiment has shown that the 
secretion of the liver of mollusks combines characters of at least 
two, if not three, of the glandular appendages of the intestine of 
vertebrated animals. There are absolutely no triturating organs 
in the oyster for the comminution of its food; it is simply ma- 
cerated in the glandular secretion of the liver and swept along 
through the intestine by the combined vibratory action of in- 
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numerable fine filaments with which the walls of the stomach, 
hepatic ducts and intestine are clothed. 

In this way the nutritive matters of the food are acted upon in 
two ways ; first, a peculiar organic ferment derived from the 
liver reduces them to a condition in which they may be absorb- 
ed ; secondly, in order that the latter process may be favored it 
is propelled through an intestinal canal which is peculiarly con- 
structed so as to present as large an amount of absorbent surface 
as possible. This is accomplished by a double induplication or 
fuld which extends for the whole length of the intestine, the 
cavity of which, in consequence, appears almost crescent-shaped 
when cut straight across. On the concave side the intestinal 
wall is thrown into numerous very narrow longitudinal folds, 
which further serve to increase the absorbing surface. Such 
minor folds are aiso noticed in the stomach, and some of these 
may even have a special glandular function. There are no mus- 
cular fibres in the wall of the intestine as in vertebrates, and the 
sole motive force which propels the indigestible as well as diges- 
tible portions of the food through the alimentary canal is ex- 
erted by the innumerable vibratory cilia with which its inner 
surface is clothed. The intestinal wall is wholly made up of 
columnar cells which are in direct contact externally with the 
connective tissue which is traversed by numerous large and 
small blood-vessels devoid of specialized walls. 

This apparatus is admirably suited to render the microscopic 
life found inthe vicinity of the animal available as a food supply. 
The vortices created by the innumerable vibratory filaments 
which cover the mantle, gills and palps of the oyster, enables it 
to draw its food toward itselt and at the same time the micro- 
scopic host is hurled into the capacious throat of the animal to 
tindergo conversion into its substance as described abuve. The 
mode in which the tissues may become tinged by the consump- 
tion of green spores, diatoms or desmids, it is easy to infer from 
the foregoing description of the digestive apparatus of the ani- 
mal; and the colorless blood-cells, moving in a thin, watery 
liquor sanguinis, would, judging from their amoebiform character, 
readily absorb any tinge acquired by the latter from the intesti- 
nal juices. 
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I have already discussed in a desultory way the microscopic 
marine fauna of certain districts on the Chesapeake Bay. where 
I have been engaged upon the study of the oyster, under the aus- 
pices of the Maryland Commission, but what I have done has 
been simply preliminary and necessarily incomplete. ‘Before 
we are ready to deal withthe material on which the oyster feeds, 
we desire a more perfect acquaintance with the microscopic life 
which grows upon oyster beds and swims about in the adjacent 
waters. From the fact that the lower forms of life in fresh 
water often appear in great abundance one year, while in the 
next, from some unexplained cause, none of the same species 
will be found in the same situation, we may conclude that simi- 
lar seasonal variations occur in the phases of the microscopic 
life of a given oyster bed and its vicinity. 

Such yearly variations in the abundance of microscopic life 
are probably the causes of the variable condition of the oysters 
taken from the same beds during the same season of different 
years. Violent or sudden changes of temperature are probably 
often the cause of the destruction of a great amount of the min- 
ute life upon which the oyster feeds. Backward and stormy 
seasons doubtless also affect the abundance of the microscopic 
life of the sea. All of these questions have, however, as yet been 
scarcely touched, and, judging from the disposition of many of 
our students of zoology to be content merely with a description 
of new species and the compilation of lists, instead of also en- 
tering into investigations of the life-histories, the relative abun- 
dance of individuals, and the influence of surrounding condi- 
tions upon the forms they study, it will take some time yet be- 
fore we get the information so much desired. When we arrive 
at this knowledge we will know why it is that oysters taken 
from a certain bed are in good condition for a season or two, and 
then for one or more years are found to be watery and of poor 
quality, as well as why it is that the oysters of certain beds, 
which for years have had a high reputation for their fine quali- 
ties, are suddenly found to be more or less green in the beard, 
as I have been informed is now the case with the oysters of 
Lynn Haven Bay, Virginia. 

Speaking of the abundance of the NMazicu/a ostrearia of Kiitz- 
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ing, Mr. Benjamin Gaillon, in 1820, said that they inhabit the 
water of the tanks of “ parks” in which the oysters are grown 
in such immense abundance, at certain seasons of the year, that 
they can only be compared to the grains of dust which rise in 
clouds and obscure the air in dusty weather. Dr. Johnson, 
speaking of the French oysters, says, that in order to communi- 
cate to them a green color, which, as with us (in England), en- 
hances their value in the market and in the estimation of the 
epicure, they are placed for a time in tanks or “ parks,” formed 
in particular places near high-water mark, and into which the 
sea can be admitted. at pleasure by means of sluices; the water 
being kept shallow and left at rest is favorable to the growth 
of the green Canverve and Ulve ; and with these there are gen- 
erated at the same time innumerable crustaceous animalcules 
which serve the oysters for food, and tincture their flesh with the 
desirable hue. 

At any rate, without criticising the allusions to the crustacean 
food of the oyster, these observations give us some hints regard- 
ing the advantages arising from the cultivation of oysters in 
more or less stagnant water, in which, as in the French parks, or 
claires, an abundance of microscopic life would be generated in 
consequence of a nearly uniform temperature, higher in the 
early autumn months at least than the waters of the open sea, 
where coldcurrents would alsotend to make it still less uniform 
and thus interfere with the generation of the minute food of the 
oyster. In other words, it would appear that the effect of the 
French method is to furnish the best conditions for the rapid 
and constant propagation of an immense amount of microscopic 
food well adapted to nourish the oyster. That, unlike oysters 
exposed to a rapid flow of water on a bottom barren of life, they 
grow and quickly come into a saleable condition. 

In this country narrow coves and inlets with comparatively 
shallow water appear to furnish the best conditions for the nu- 
trition and growth of oysters ; and according to my own experi- 
ence these are the places where we actually find minute animal 
and vegetable life in the greatest abundance, and, as might have 
been expected, the oysters planted in such situations appear to 
be in good condition early in the autumn, long before those 
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which are found in deeper and more active water, where their 
food has less chance to multiply. If the French mode applies 
successfully to an inferior species, ours, which grows so much 
more rapidly, ought to derive a proportionately greater benefit 
from being treated in the same manner. 

As to the influence of brackish water in improving the con- 
dition of oysters let me observe here that those who hold to that 
opinion appear to forget to bear in mind that brackish water 
beds are often in the case just described ; that being in shallow, 
relatively quiet water, an abundance of food is generated which 
is rapidly consumed by the animals, which quickly brings the 
latter into condition, the brackish state of the water getting the 
credit of the result. 

In my report to Major Ferguson, I stated my belief in the prac- 
ticability of establishing permanent oyster banks or ridges. Dur- 
ing the last summer in the Cherrystone River, Virginia, I saw 
my idea practically realized. A heap of shells had been scat- 
tered so as to form a low, solid elevation, which was submerged 
twice a day by the tide; upon this spat had caught and grown 
until the whole in two years was as completely and solidly cov- 
ered by living natural-growth oysters as any good natural bank. 
The desirability of using the poorly grown stock from natural 
and artificial banks as “seed” for planting appears reasonable, 
and could no doubt be made profitable where banks of a suffi- 
cient extent could be established, from which a supply of seed 
could be obtained. 


Mr. Puittips.—This most interesting paper by Prof. Ryder 
will be read with much interest. The changes of color in the 
oyster has long attracted the attention of oystermen, but no valid 
causes have heretofore been given forthem. Here in this vial 
is an oyster opened by Mr. Carley, in Fulton Market, and it is 
black. In the South they have a dark oyster which they call the 
mulatto oyster. Prof. Ryder has thoroughly investigated the 
subject of color, and has exploded the idea that the green color 
is caused by copper. There is no metal more easily found than 
copper, where it ‘exists, and a dozen different tests are in the 
hands of every housekeeper, which would show its presence in 
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aninstant. Prof. Leidy took what was supposed to be dia/omaca, 
which was said to give the green color, and proved that it was 
of vegetable origin. Ryder has found that it is a vegetable or- 
ganism which enters the oyster. In regard to their artificial 
culture, Prof. Ryder believes that if the water is kept pure by 
Howing currents over the young, they can be reared. In his ex- 
periments they only survived six days, but his arrangements 
were incomplete. If this can be done we can replenish our oys- 
ter beds at our pleasure. 


Mr. HEwLett.—Some oysters that are planted in the fall are 
white. Some are green when we get them, but if they do well 
the color comes right. It depends greatly on what the oyster 
feeds on. 


Mr. PHILuips.—The question of breeding is the most impor- 
tant one. It is now reduced nearly to the point that the fish- 
culturists have reached. Prof. Ryder has distinguished the male 
from the female, has taken the ova and fertilized it and devel- 
oped it until the unfortunate sixth day. He has not yet carried 
them beyond that, but no doubt will accomplish it another 
season. 


The Presipent.—We would like to hear from Col. McDonald 
on the breeding of shad, and their relation to water tempera- 
tures. 


Cot. McDona.p.—The reasons why fishes return to the waters 
where they are bred, are not well established. We have had 
many theories on the subject, some claiming that they are guided 
by memory, and others by scent. It is more likely that they are 
governed by temperatures, and the question of the relation of 
temperature to the migration of fishes is so important that sev- 
eral European governments, particularly England and Sweden, 
are engaged in investigating it and its particular relations to the 
migration of the herring. A difference of three degrees is often 
very important and may exclude a fish from our coast. The 
duration of the river life of shad is determined by temperature. 
The young leave the rivers on the arrival of a certain tempera- 
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ture, and not at a certain time. Adult shad enter rivers ata 
temperature of between sixty and seventy degrees. On the St. 
John’s River, Fla., the height of the season is in December, yet 
observations at Jacksonville show that the shad do not enter the 
rivers until the temperature reaches seventy degrees, and, what 
is an anomaly, they enter when the temperature is falling, while 
on all other rivers with which we are familiar they enter when 
it is rising. Shad do not run out of Chesapeake Bay on fifty de- 
grees, and let the temperature of Long Island Sound be fifty-five 
and the shad will probably remain there. I have a table of the 
temperatures at Old Point which gives the temperature of the 
bay on the land side between the gulf and the shore. I found 
the outside temperature below fifty. The Chesapeake is warmer, 
then, than the rivers. After warm rains come down the rivers 
they are warmer than the bay, between sixty and sixty-five, and 
the main run of shad begins and is between these figures. Tables 
show that fluctuations of catch and temperature are similar un- 
til the latter reaches eighty degrees, when the catch ceases. 
Food follows temperature, and fish follow food. 


The PresipENT.—How about the salmon? 


Cot. McDonatp.—There is little doubt but the salmon are af- 
fected by temperature. We have put out the California salmon 
all along our coast, and they have lived and gone to sea. May 
it not be that the temperature forbids their return? The Atlan- 
tic salmon, S. sa/ar, enters rivers on a falling temperature, and 
the temperature of our rivers suits both the salmon and the shad, 
in their seasons, but our Atlantic streams are bringing down 
warm waters in July and August when the California salmon 
wish to ascend. On their own coast the short mountain streams 
are then cool from melting snows and they ascend. I know of 
but one exception to this state of affairs on the Atlantic coast. 
That is the Alabama River, which carries water colder than the 
bay into which it empties, and if we are to have the California 
salmon in any river of our Atlantic coast, that is the river. 


The Presipent.—Such observations, founded as they are on 


| 


82 FISH—-CULTURAL ASSOCIATION, 


the careful records of the United States Fish Commission, are 
of the greatest value. The migrations of salmon have been 
watched with interest in all countries which possess them. Mr. 
Atkins, in Maine, and Mr. Wilmot, in Canada, have attached 
tags to them in order to identify them on their return. This 
has also been done in Scotland, with interesting results. 


Mr. Witmot.—I feel it a duty to except to Col. McDonald’s 
theory of the migration of salmon because the salmon is the 
highest migratory fish of the world, and by highest I mean the 
most intelligent. I have never heard this theory before, but it 
does not seem to be acorrect one. Shad do not breed in New 
Brunswick, and I have not had as much experience with them 
as with salmon, but believe that they are moved merely by in- 
stinct, while the salmon are intelligent, or at least have stronger 
instincts. There is much difference in the strength of instinct. 
The horse has a stronger instinct than the ass. I am not pre- 
pared to enter into any extended argument on this subject, but 
will call attention to the fact that Mr. Livingston Stone says 
that the temperature is lower in California than in the rivers 
of the East, at the time when the eggs are gathered. He kept 
a daily record of the temperature and found it lower than our 
Canada rivers, because of the melting snows in midsummer. | 
do not think the temperature has much to do with the move- 
ments of salmon. 


Cot. McDonatp.—I don’t think that we disagree. If a salmon 
can choose between a temperature of sixty-five and seventy, no 


doubt it will do it and avoid the warmer one. 


Mr. WitmotT.—Not if it is a native of it. 


Cot. McDonatp.—It is a well-known and established fact that 
the movements of cod are regulated by temperature. If you go 
on the coast of Maine when the water is at a low temperature, 
you will find no cod ; not because they are cosmopolitan in their 
habits and move from place to place by caprice, but because of 
the temperature. When cod are there, a fall in the thermometer 
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of two or three degrees will send them off. The California sal- 
mon spawns when our waters are warm. Its own waters are 
warm also, and it is seeking colder ones, which it finds on the 
Pacific coast but not on the Atlantic. On our coast it lives in a 
temperature of sixty, and when it seeks to enter rivers it finds 
them up to eighty, and therefore they will not goin. They find 
no suitable waters to spawn in on our coast. 


Dr. Hupson.—We have put 300,000 California salmon fry 
in the Merrimac River. They were ready for distribution in 
January. We afterward found hundreds of them three inches in 
length. They went down, and we have not seen them since. 
This shows that they found food and grew, but whether they fail 
to find food at sea or not, or if they do not find suitable waters 
for spawning, I don’t know, but incline to think that Col. 
McDonald is correct. 


Mr. Wi_mot.—I may be laughed at for the statement, but will 
say that the Californian salmon may possibly become Atlantic 
salmon, and that I have always thought so, and that the Eastern 
salmon taken West would become the Californian salmon. 


Mr. Evarts.—I agree with Mr. Wilmot. The salmon will 
change its color and the color of its flesh. 


Mr. MATHER.—It is impossible. Of course food and water 
will change color, but the quinnat or Californian salmon is a 
different fish, has a different structure, the most marked of which 
is more raysin the anal fin, at least six or seven more. And 
food and water would not change this in fifty generations of 
them unless hybridized. They are as different as our brook and 
lake trouts, which retain their distinct peculiarities in the same 
lake for years. The differences are not merely in color but in 
structure, as shown in the skeletons. Any one can see it in the 
teeth of the two trouts. Color counts for but very little in 
ichthyology, and a quinnat salmon differs from the S. sa/ar as 
much as the horse and the ass. 


Mr. BLagxrorp.—There is no doubt of that. A Californian 
salmon could not change so as to be mistaken for an Atlantic 
one by an expert. 
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Mr. Witmot then read extracts from his forthcoming report 
on the decrease of salmon in the maritime Provinces of the 
Dominion, but as it had not been published he took the paper 
with him. 


The SecrETARY then read a paper = Prof. G. Brown Goode 
on “ The Swordfish.” 


' MATERIALS FOR A HISTORY OF THE SWORDFISH. 


BY G. BROWN GOODE. 


This essay upon the swordfish and its uses makes no claim to 
be considered a contribution to knowledge. In the course of 
six summers’ study of fish and fisheries on the coast ot New 
England and as many winters of research into ichthyological 
literature, a considerable quantity of notes concerning the sword- 
fish have accumulated in the writer's portfolio. These are printed 
below, arranged in systematic order, with the hope that they 
may stimulate enquiry by showing at a glance what is now 
known about the habits of this mysterious fish, and what it is 
desirable should be learned. Such of the facts as have not 
previously been printed are, for the most part, drawn from the 
experience of fishermen, either by the writer or by others who 
have kindly responded to letters asking for information by in- 
terviewing their local authorities. Mr. John H. Thomson, of 
New Bedford ; Mr. Willard Nye, of New Bedford; Mr. E. G. 
Blackford and Mr. Barnet Phillips,of New York; and Mr. C. 
B. Fuller, of Portland, have aided thus. Capt. Benjamin Ashby, 
of Noank ; Capts. R. H. Hurlbert, John Rowe, and George H. 
Martin, of Gloucester ; and Capt. I. H. Michaux, of New Bed- 
ford, veteran swordfishermen, have been asked questions innum- 
erable, and their words are frequently quoted. As far as possi- 
ble, all statements have been confirmed by personal « observation; 
but for this there has been little opportunity. Few “fishes are so 
difficult to observe, and a student may pass summer after sum- 
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mer in sight of a few dozen dorsal fins cutting through the 
water, a chance to measure and dissect a few specimens, a page 
or two of estimates of annual captures, and perhaps the experi- 
ence of having the side of his boat pierced by one of the ugly 
swords. 

This paper is the fourth of a series upon “ The Natural and 
Ecunomical History of American Food-fishes,” the first, on the 
Scuppaug, and the second, on the Bluefish, having been pub- 
lished by Professor Baird in the Report of the United States 
Fish Commission, Part I. (1873) ; the third, on the Menhaden, in 
Part V. (1879) of the same report. ‘The History of the Ameri- 
can Whale Fishery,” by Mr. Alexander Starbuck, in Part IV., is 
also properly to be enumerated in this book. 


POPULAR NAMES OF SWORDFISH. 


The names by which the fish under consideration is known all 
have reference to its most prominent feature, the prolonged 
snout. The “Swordfish” of our own tongue, the “ Zwaardfis” of 
the Hollander, the Italian “.S#fo” and “Pesce-epada,” the Spaniard’s 
“ Espada,” “ Espadarte,” and varied by “ Pez de epada” in Cuba, 
and the French “ Zspadon,” Dard,” and “ de mer” are sim- 
ply variations of one theme, repetitions of the “ G/adius ” of an- 
cient Italy and “ Xiphias,” the name by which Aristotle, the 
father of zoology, called the same fish twenty-three hundred 
years ago. The French “ Empereur,” and the “ /mperador” and 
“Ocean King-fish " of the Spanish and Freuch West Indies carry 
out the same idea ; the Roman emperor was always represented 
holding adrawn sword in his hand. The Portuguese names are 
Agulha and Agulhao, meaning “ needle ” or “ needle-fish.” 


ZOOLOGICAL NAMES OF THE SWORDFISH. 


This species has been particularly fortunate in escaping the 
numerous redescriptions to which almost all widely distributed 
forms have been subjected. By the writers of antiquity it was 
spoken of under its Aristotelian name, and in the tenth edition 
of his Systema Natura, at the very inception of binominal nom- 
enclature, Linnzus called it Xiphias gladius. By this name it has 
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been known ever since, and only one additional name is included 
in its synonymy, Xiphias Rondeletti, Leach. 


POPULAR NAMES OF ALLIED AMERICAN SPECIES. 


The swordfish has been so long and so well known that its 
right to its peculiar name has seldom been infringed upon. The 
various species of Zefrapiurus have sometimes shared its title, 
and this is not to be wondered at, since they closely resemble 
Niphias gladius, and the appellative has frequently been applied 
to the family Xiphttde—the swordfish family—which includes 
them all. 

The name bill-fish, usually applied to the Zetrapturus albidus.a 
fish of the swordfish family often taken on our coast, and de- 
scribed below, is objectionable, since it is in many districts used 
for the various species of Be/onide, the “ garfishes” or “ green 
bones” (Belone truncata and others) which are members of the 
same fauna. Spear-fish is a much better name. 

The “ sail-fish,” Hitstiophorus americanus, is called by sailors in 
the South the “ Boohoo” or “* Woohoo.” This is evidently a 
corrupted form of “Guebucu,” a name apparently of Indian 
origin, given to the same-fish in Brazil. It is possible that the 
Tetrapturus is also called “ Boohoo,” since the two genera are 
not sufficiently unlike to impress sailors with their differences. 
Bleeker states that in Sumatra the Malays call the related spe- 
cies, H. gladius, by the name Joohoo (/uwhz), a curious co- 
incidence. The names may have been carried from the Malay 
Archipelago to South America, or vice versa, by navigators. 

In Cuba the spear-fishes arecalled Aguja and Aguja de Paladas ; 
the sail-fish, Agusa Prieta or Agula voladora ; Tetrapturus albidus 
is specially known as the Agua blanca, T. albidus as the Aguja 
de Casta. 

In the West Indies and Florida the svabbard-fish or silvery 
hair-tail (Zrichiurus lepturus), a form allied to the Xiphias, though 
not resembling it closely in external appearance, is often called 
“swordfish.” The body of this fish is shaped like the blade of 
a saber, and its skin has a bright metallic luster like that of pol- 
ished steel ; hence the name. 

The various species of sticklebacks, Gasterosteus aculeatus, G. 
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noveboracensis, and Pygosteus occidentalis, are known as “little 
swordfish” by the boys of Portland, Me., and vicinity. The 
spines, damaging in the extreme to small fingers of tyro fish- 
gathers, give reason to the name. 

Sail-fish appear to occur throughout the tropical and southern 
parts of the Atlantic and the Indian Ocean. Their names, wher- 
ever they are found, point to its most striking characters. In 
Marcgrave’s time the Portuguese of Brazil called it Bicuda, re- 
ferring to its snout, and Rochefort, in his History of the West 
Indies, calls it the Bécasse de Mer ; a bécasse being a long-snouted 
bird like a woodcock or a snipe, while in the Malay Archipelago 
the Dutch call it Zce-saip or “sea-snipe.” The Malays of Am- 
boyna called it the /kan-/ayer or fan-fish, in allusion to the fan- 
like movements of its dorsal fin, while those of Sumatra called 
it /kan-jegan or sail-fish. The French Voilier and the Dutch Zey/- 
Jfisch and Bezaan-fisch mean the same ; a dezaan being the sail up- 
on the mizzen mast of a ship. The names “ Boohoo” and “Woo- 
hoo” have already been referred to. The family name is “ 4Z)/- 
meen,” signifying “ peacock-fish.” 


POEY’S DESCRIPTIONS OF TETRAPTURUS ALBIDUS AND 
TETRAPTURUS AMPLUS., 


It is quite probable that the larger species of Zetrapturus. 7. 
amplus, Poey, which frequents the waters of Cuba, in company 
with the species now so often seen on our coast, may yet be 
found on the coast of the United States. It seems desirable, 
therefore, to quote here, in full, translations of the original de- 
scriptions. These species should both be critically compared 
with the Zetrapturus Georgii, described by the Rev. H. T. Lowe, 
from Madeira. 

“It is very strange that the fishes known at Havana “eh the 
names Aguja and Aguja de Paladar have never been described in 
ichthyolegical works. Their size would naturally attract the 
attention of travelers, and since they are very common for four 
months in the year it would have been very easy to obtain 
them. Their flesh is palatable and always wholesome. They may 
have been confounded with 7. de/one of the Mediterranean, es- 
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pecially since the \ipAtas g/adius, here known as the Emperador, 
is often taken in our waters. 

It is only necessary to glance at the figure of 7. delone given 
by Cuvier and Valenciennes and to carefully follow the descrip- 
tion, to be satisfied that it is another species. The Histiophorus 
americanus, which we call Aguja prieta or Agujo voladera, is also 
found on our shores. Of the true Zefraptures we have two 
species, very distinct, the Aguja blanca (Tetrapturus albidus) and 
the Aguja de Casta (Tetrapturus amplus). 

Tetrapturus albidus is abundant during the month of June and 
up to the middle of July ; some are taken in August. The or- 
dinary weight is forty pounds, though they are sometimes taken 
of one hundred pounds weight. 

Tetrapturus amplus makes its appearance at the end of July, 
and is most abundant during August. Its ordinary weight is 
two hundred to three hundred pounds, but it reaches a much 
greater size, and is often taken weighing four hundred to five 
hundred pounds, and even eight hundred. : 

The males are the smaller. These two species swim at the 
depth of one hundred fathoms. They journey in pairs, shaping 
their course toward the Gulf of Mexico, the females being full 
of eggs. 

Only adults are taken. It is not known whence they come, 
where they breed, or how the young return ; it is not even known 
whether the adult fishes return by the same route. 

When the fish has swallowed the hook it rises to the surface, 
making prodigious leaps and plunges; exhausted at last, it is 
dragged to the boat, secured with a boat-hook, and beaten to 
death before it is hauled on board. 

Such fishing is not without danger, for the Z¢etrapture some- 
times rushes upon the boat, drowning the fisherman or wound- 
ing him with his terrible weapon. 

The fish becomes furious at the approach of sharks, which are 
its natural enemies. They engage in violent combats, and when 
the 7etrapture is attached to the fisherman’s line it often receives 
frightful wounds from its adversary. 

The ovaries are large; the ova are small and yellow, and 
nearly one-eighth of an inch in diameter. 
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The Cuban fishermen agree in admitting under the name Agu- 
ja blanca two species, one called Cadezona (large-headed) ; the 
other smaller, the nape lower. I agree with them to some ex- 
tent ; yet, although I have drawn and measured many indivi- 
duals of the two kinds, I do not dare todescribe them as distinct, 
since I find remarkable variations, which lead me to suspend my 
judgment. I only describe one individual from those considered 
the large-headed variety.” : 


EARLY ALLUSIONS TO THE SWORDFISH IN EUROPE. 


The swordfish was known to Pliny, who writes: “The sword- 
fish, called in Greeke Xithias, that is to say in Latin Glaudius, a 
sword, hath a beake or bill sharp-pointed, where with he will 
drive through the sides and plankes of a ship, and bouge them 
so, that they shall sinke withall. The experience whereof 
is scene in the ocean, near to a place in Mauritania called Got- 
ta, which is not far from the river Lixos.’’* 

Many other classical and medizval writers made curious allu- 
sions to the swordfish. A very good summary of their views is 
given by Bloch, and is here quoted. The scepticism of this au- 
thor is sometimes a little excessive : 

“This fish is found in the North Sea and the Baltic, but is 
rare in those waters. In the Mediterranean, however, it is very 
abundant. It lives for the most part in the Atlantic, where in 
the winter it is found in mid-ocean, In spring it appears on the 
coast of Sicily, where its eggs are deposited on the bottom in 
great numbers. However, according to what I have been told 
by the illustrious Chevalier Hamilton, it is never seen in that 
region more than three or four feet long. The larger ones, often 
weighing four hundred or five hundred pounds, and eighteen to 
twenty feet long, are found on the coast of Calabria, where they 
appear in June and July. Pliny remarked that they often ex- 
ceeded the dolphin in size. * * * 

“ Various writers have spoken of the ‘ Emperor of the Sea’ as 
occurring in the Baltic. Olearius and Schelhammer record its 
capture near Holstein ; Schoneveld mentions one from Mecklen- 


* Holland's Pliny, ii., page 4238. 
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burg ; Walbaum one from the vicinity of Liibeck ; Hanover and 
Klein one from the vicinity of Danzig ; Hartmann one from 
near Pillau ; and Wolf another taken near Kénigsberg. 

“One mentioned by Schoneveld as taken near Mecklenburg, 
was so large that it required two strong horses to draw it from 
the water. The body, without the sword, was eleven feet long, 
the sword three. The eyes were as large as hen’s eggs, and the 
tail was two feet broad. Of four seen by Professor Koelpin 
during his stay at Griefswald, one measured more than three 
and one-half feet in circumference. * * * 


“These fish, according to tne story of the Chevalier Hamilton, 
always appear in pairs as they approach Messina, a female and 
a male together.” 


[Then follows a description of the method of capture, very 
similar to that given below.] 


“This fish lives upon marine plants and fish. It has sucha 
terrible defensive weapon that other voracious fishes do not dare 
to attack it. According to Aristotle, it is; like the tunny, tor- 
mented by an insect, and in its fury leaps out of the sea and even 
into vessels. According to Statius Miiller, the skin is phosphor- 
escent at night. Although such large fishes are not usually well 
flavored, this one is considered palatable. Pieces of the belly 
aad the tail are especially esteemed, and hence they are expen- 
sive. The fins are salted and sold under the name ‘cad/o.’ * * * 


“ Aelian errs in saying that it enters fresh water, and in cata- 
loguing it among the fishes of the Danube. 

“Oppian and Ovid consider it on account of its sword, one of 
the most terrible denizens of the sea. It is not at all probable 
that, as Pliny and many other later ichthyologists have written, 
it pierces the sides of vessels with its sword and sends them | to 
the bottom ; its sword is not sufficiently strong. 

“ Salviani, who gave the first figure of the fish, was wrong, 
like many writers who followed him, in giving two dorsal.and 
two anal fins. 


“ Gesner, Aldrovandus, and Jonston have represented the spe- 
cies with two ventral fins. Bellon and Bomare were wrong in 
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classing it among the whales. Subsequent authors have failed 
to find the scales represented in the figure given by the former 
and the teeth of which the latter spoke.”* 


ALLUSIONS TO THE SWORDFISH IN AMERICA BY EARLY WRITERS. 


The ancient city of Siena, secluded. and almost forgotten 
among the hills of Northern Italy, should have a peculiar inter- 
est for Americans. Here Christopher Columbus was educated, 
and here, in the height of his triumphs as a discoverer, he chose 
to deposit a memento of his §rst voyage across the seas. His 
votive offering hangs over the portal of the old collegiate church, 
closed for many years, and rarely visited save by enterprising 
American tourists. It consists of the helmet and armor worn 
by the discoverer when he first planted his feet on New World 
earth, his weapons, and the weapon of a warrior killed by his 
party when approaching the American coast—the sword of a 
swordfish.+ 

It is not probable that Columbus or sume of his crew, sea- 
faring men of the Mediterranean, had ever seen the swordfish. 
Still, its sword was treasured up by them, and has formed for 
more than four centuries and a half a striking feature in the 
best preserved monument of the discoverer of America. 

.The earliest allusion in literature to the existence of the 
swordfish in the Western Atlantic seems to occur in Josselyn’s 
Account of Two Voyages to New England, printed in 1674, in 
the following passage : 

“ First Voyage :—The Twentieth day, we saw a great number 
of Seabats, or Owles, called also flying fish; they are about the 
bigness of a Whiting, with four tinsel wings, with which they 
tly as long as they are wet, when pursued by other fishes. Here 
likewise we saw many Grandpisces, or Herring-hogs, hunting 
the scholes of Herrings; in the afternoon we saw a great fish 
called the Vehuella or Swordfish, having a long, strong and 
sharp finn like a Sword-blade on the top of his head, with which 
he pierced our Ship, and broke it off with striving to get loose ; 
one of our sailors dived and brought it aboard.” 


* Bloch, Ichthyologie, fii., pp. 24-26. 
+ For this fact, which I do not remember to have ever seen on record, I am indebted to 
my friend Col. N. D. Wilkins, of the Detroit Free Press, who visited the locality in 1879. 
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A half century later I find a reference in Catesby's work.* 
Pennant, though aware of the statement made by Catesby, re- 7 
fuses the species a place in his List of the Fishes of North 
America, supposing him to refer to the orca or high-finned 
killer-whale : “Iam not certain whether Caéesby does not mean 
the high-finned Cachelot by his Swordfish ; yet as it is found in 
most seas, even to those of Ceylon (Mr. Loten), I give it a place 
here.” 


Catesby’s testimony was soon confirmed by Dr. Alexander 
Garden. This enthusiastic collector, through whose correspon- 
dence with Linnzus so many of our southern plants and animals 
were first brought to knowledge and named, writes to John Ellis 
from Charleston, S. C., March 25th, 1755: “I have sent you one 
of the rostrums of a fish found on the Florida coast, which I 
take to be a species of the Ziphias rostr. apice ensiforme, pinnis ven- 
tralibus nullis$ 1 have been told that they are frequently found 
on the Carolina coast, though I have never seen any of them, 
and I have been all along the coast to the Florida shore.”’§ 

Another allusion occurs in a communication by Prof. S. L. 

Mitchill, of New York, to the American Monthly Magazine : 

“An individual of this species was taken off Sandy Hook, by \ 
means of a harpoon, on the roth of June, 1817. The next day it 
was brought to New York Market and cut up like halibut and 
sturgeon for food. The length was about twelve feet, and girth, 
by estimation, five. * * * The stomach contained seven or 
eight mackerel. The flesh was remarkably firm ; it was pur- 
chased at a quarter of a dollar the pound. I tasted a chop of it, 
broiled, and found it savory and excellent. It resembled the 
best sturgeon, without its strong and oily flavor. While I ate it 
I thought of veal cutlet. * * * I have been informed by my 


* Historia Naturalis Carolin, etc., 1731. 4 
t Arctic Zoology, vol. iii., 1784, p. 364. 


+The name by which this fish was designated in the earlier editions of Linnzeus' 
writings. 


§ A selection of the correspondence of Linnzeus and other naturalists, from the original 
manuscripts. By Sir James Edward Smith, M.D., F. R.S., etc., president of the Linnzan 
Society. In two volumes, London. Printed for Longman, Hurst, Rees, Orme and Brown, 
Paternoster Row, 1821. (Vol. i.. p. 353) 
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friend, John Renny, that a swordfish sixteen feet long was ex- 
hibited at New York in the year 1791."* 


DISTRIBUTION OF XIPHIAS GLADIUS IN THE EASTERN ATLANTIC. 


The swordfish is abundant in the Mediterranean} even as far 
east as Constantinople. Aelian said that it was frequent in the 
Black Sea, entering the Danube. Unfortunately, this is neither 
confirmed nor contradicted by any later writer whose works I 
have seen, except Bloch, whose scepticism is as unreliable as the 
statements of Aelian. Aelian says that this species, with sev- 
eral others, is frequently taken in the Danube at the breaking 
up of the ice in spring. This is so contrary to the known habits 
of the fish that it throws discredit on the whole story, for the 
present at least. From the entrance to the Mediterranean they 
range south to Cape Town. Berthelot saw great numbers of 
them off the Canaries. They have been frequently noticed on 
the coasts of Spain and France. They occur sparingly in sum- 
mer in the British waters, even to the Orkneys and the Hebrides. 
They occasionally reach Sweden and Norway, where Linnzus 
observed them, and, according to Lutken, have been taken on the 
coast of Finmark. They are known to have occurred in Danish 
waters and to have found their way into the Baltic, thus gaining 
a place in the fauna of Russia. A number of instances of the 
occurrence of swordfish in the Baltic are mentioned above. 


DISTRIBUTION ON THE COAST OF THE UNITED STATES. 


Allusions have been made to the early accounts of the sword- 
fish on the coast of the United States both in the work of Catesby 
and the letters of Garden to Ellis and Linnzus, also, to Mit- 
chill’s account of it in 1818. Though it is strange that this very 
conspicuous species was not recorded more frequently by early 
American authors, it is still more remarkable that its right to a 
place in the fauna of the Western Atlantic was either denied or 

* American Monthly Magazine, ii., 1818, p. 242. 


+ Risso, Cuvier & Valenciennes, Guichenot, etc. 
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questioned, as late as 1826, by such well-informed authors as 
Sir John Richardson and MM. Cuvier and Valenciennes.* 

Storer’s “Report on the Ichthyology and Herpetology of 
Massachusetts,” published in 1839, was the first American fau- 
nal list, since Catesby’s, in which the swordfish was mentioned 
among the American fish. 

The range of the species on the eastern coast of America can 
now be defined with some accuracy. Northward and eastward 
these fish have been seen as far as Cape Breton and Sable Island 
Banks. 

Captain Rowe states that during a trip to George’s Banks he 
has seen them off Chebucto Head, near Halifax, where the fish- 
ermen claim occasionally to have taken them with a seine. 

Captain Daniel O’Brien, of the schooner Ossipee, took five 
swordfish on his halibut trawl, in two hundred fathoms of water, 
between La Have and Brown’s Banks, in August, 1877. 

Capt. Jerome B. Smith, of the schooner Hattie Lewis, of 
Gloucester, killed a swordfish off Cape Smoke, near Sidney, 
Cape Breton.t 


Mr. J. Matthew Jones, of Halifax, N. S., writes, in 1877 : “ The 
swordfish is by no means common On our coast, and only makes 


* Richardson remarks, ‘‘The habits of the Scoméberoidea are quite in accordance with 

their great powers of natation. We found among them many fish that pass their lives remote 
from the land in the middle districts of the ocean, and the family may be termed fe/agii with 
as much propriety as some of the preceding ones have been named after the countries where 
they most abound. The bonitos and dolphins, or Coryfhene especially, roam about the 
tropics, pursuing schools of various kinds of flying fish. There is a greater number of species 
that cross the Atlantic belonging to this family than to any preceding one. Among these are 
Scomber grix, Pelamys sarda, Trichiurus lepturns Elacate atlantica, Lichia glaucus, Caraux 
carangus, and Nomens mauritii. Several not only traverse the Atlantic from side to side, but 
also range through other seas: thus 7hymus pelamys and Sariola cosmopolita are known on 
both sides of the Atlantic and in the Indian Ocean. Awaris vulgaris, which is common to the 
Mediterranean and Carribbean Seas, also extends to the Indian Archipelago, if the Zasv of 
New Guinea be the same species. omer Brownii visits both sides of the Atlantic, and also 
the sea of Peru. Many of the species mentioned above as traversing the Atlantic exists also 
in the Mediterranean ; and there are several others which have an extensive range in the lat- 
ter sea and through the whole eastern side of the Atlantic, though they do not cross to Amer- 
ica, such as Scomber icombrus, Lepidopus argyreus, Oiphias gladius, apd Uanciates dactor. 
* * © Niphkias gladius is enumerated by Dr. Smith, in his list of the fish of Massachusetts - 
but as he has included several other European species in his list on very insufficient grounds, 
further evidence is required of its being an American fish.’’ (Richardson, Fauna Boreali- 
Americani, p. 78.) 


+ Capt. R. H. Hulbert. 
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its appearance at intervals along our harbors and bays. One 
was taken in 1864 in Bedford Basin, at the head of Halifax Har- 
bor. September 6th, 1866, an individual weighing two hundred 
pounds was taken ina net at Devil's Island. November r2th, 
1866, the Rev. J. Ambrose sent me a sword, three feet and six 
inches long, from a fish taken at Dover, N.S., a few days pre- 
viously.” 

The swordfish has, once at least, penetrated into the Gulf of 
St. Lawrence. In September, 1857, Capt. J. W. Collins was one 
of the crew of the schooner Mary Ellen, of Truro, Mass., and 
harpooned a swordfish four miles southwest of the eastern part 
of Prince Edward’s Land. 

On the coasts of Maine, Massachusetts, and Rhode Island they 
abound in the summer months. Southward they are less fre- 
quently seen, though their occurrence off New York is not un- 
usual. I have never known one to be taken off New Jersey, and 
in our Southern waters they do not appear to remain. Uhler 
and Lugger vaguely state that they sometimes enter the Chesa- 
peake Bay.* This is apparently traditionary evidence. 

Dr. Yarrow obtained reliable information of their occasional 
appearance near Cape Lookout, N. C.+ 

Mr. A. W. Simpson states, in a letter to Professor Baird, that 
swordfish are sometimes seen at sea off Cape Hatteras in Nov- 
ember and December, 1n large quantities. They sometimes find 
their way into the sounds. 

An item went the rounds of the newspapers in 1876 to the ef- 
fect that a swordfish four feet long had been captured in the St. 
John’s River, near Jacksonville. After personal enquiry in 
Jacksonville, I am satisfied that this was simply a scabbard-fish 
or silvery hair-tail (7richiurus lepturus). 

Professor Poey states that the fishermen of Cuba sometimes 


capture the Pez de espada when in pursuit of Aguas or spear- 
fishes.} 


* List of the Fishes of Maryland. By P. R. Uhler and Otto Lugger, in Report of the 
Commissioners of Fisheries of Maryland, January, 1876, p. go. 


r + Notes on the Natural History of Fort Macon, N. C., and vicinity (No.3). By. H.C. 
Yarrow, in Proceedings of the Academy of Naturol Sciences of Philadelphia, 1877, p. 207. 


¢ Synopsis Piscium Cubensium, Cataloga Razonado de los Peces de la Isla de Cuba, in 
Repertorio Fisico-Natural de la Isla de Cuba, ii., 18€8, p. 379. 
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They have also been seen in Jamaica. 
Liitken gives instances of the capture of young swordfish at 
various points in the open Atlantic. 


OCCURRENCE IN THE PACIFIC AND INDIAN OCEANS. 


We have no record of their occurrence on the eastern coast of 
South Anverica, but the species is found on the Pacific coast of 
the same continent, and north to California. 


Professor Jordan writes : “Occasionally seen about Santa 
Catalina and the Coronados, but never taken, the fishermen hav- 
ing no suitable tackle. One seen by us off Santo Monica, in 
1880, about eight feet in length.” 

Mr. Willard Nye, of New Bedford, Mass., kindly communi- 
cates the following notes: Captain Dyer, of this port, says 
that swordfish are plentiful off the Peruvian coast, a number 
being often in sight at onetime. The largest he ever saw was 
one caught by himself about one hundred and fifty miles from 
the shore, and which he estimates to have weighed nine hundred 
to one thousand pounds ; the ship’s crew subsisted on it for sev- 
eral days, and then salted four hundred pounds. 


Captain Allen also states that while cruising in the Pacific for 
whales he has found the swordfish very abundant on the coasts 
of Peru and Chili, from the immediate coast three hundred 
ntiles out, though outside of that limit they are seldom seen. 
They are most plenty during the month of January, when they 
are feeding on the common mackerel, with which those waters 
at that time abound. The largest he ever caught weighed about 
six hundred pounds. 


Both Captain Allen and Captain Dyer have made several voy- 
ages as masters of whaling ships, and are perfectly familiar with 
swordfish on our coast; both speak of seeing plenty of bill-fish 
in the Pacific, but they never had taken the trouble to catch 
them. Giinther mentions them in his book on the Fishes of the 
South Sea. 


In 1874, Dr. Hector discovered a swordfish snout in the mu- 
seum at Auckland, New Zealand, and his announcement of the 
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discovery was followed by the publication of two other instances 
of its occurrence in this region.* 


SWORDFISH ENTERING RIVERS. 


Swordfish have been known to enter the rivers of Europe. 
We have no record of sucha habit in those frequenting our 
waters.} 

Aelian’s improbable story that they were taken in the Danube 
in winter has been mentioned. Southey and others relate that 
a man was killed while bathing in the Severn, near Worcester, 
by one of these fishes, which was afterwards caught. 

Coueth states that a swordfish, supposed to weigh nearly three 
hundred pounds, was caught in the river Parrett, near Bridge- 
water, in July, 1834. 

According to De la Blanchére, one of them was taken in the 
ninth year of the French Republic, in the river of Vannes, on 
the coast of Rhuys.§ 

In the great hall of the Rethhaus, in the city of Bremen, hangs 
a large painting of a swordfish which was taken in the river 
Weser by some Bremen fishermen some time in the seventeenth 
century. 

Underneath it is painted the following inscription : 


“ ANNO, 1696. DEN 18. JULI. IST. DIESER 


* Hector, Trans. New Zealand Inst., vii. (1874) 1875, p. 246; Hutton, ibid. viii., (1875) 1870, 
p. 211; Cheeseman, ibid. p. 219. 


t They sometimes approach very near the shore, however, as is shown bythe following 
extract from a Cape Cod paper : j 
A Swordfish in close quarters —Monday afternuon, while Mr. A. McKenzie, the boatbuilder 
on J. S. Atwood’s wharf, was busily at work, his attention was attracted by a splashing of 
water under his workshop, as if a score of boys were swimming and making all the noise they 
possibly could by beating the water with their feet and hands. After this had been kept up a 
while, his curiosity became excited, and upon investigating the cause of the disturbance, dis- 
covered a swordfish among the rocks, where, in his attempts to escape, he had become 
bewildered and imprisoned. Quickly getting a harpoon, Mr. McKenzie fastened the fish, 
and with the aid of bystanders drew it alive upon the wharf, where it was visited by many 
spectators, and subsequently dressed and sold. It measured ten feet from the end of its 
sword to the tip of the tail, the sword itself being three feetin length. It is the first instance 
known of one of these fish being so near the shore, and why it should have been there at that 
time described is not easily explained.—Provincetown Advocate, September 29th, 1875. 


¢ History of British Fishes, ii., p. 148. 


§ Dictionnaire Général des Peches. 


__ 
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FISCH. EIN. SCHWERTFISCH. GENANNT. VON DIESER. 
STADT. FISCHERN. IN. DER. WESER. GEFANGEN. 
UND. DEM. 20. EJUSDEM. ANHERO. NAEHER. 
BREMEN. GEBRACHT. WORDEN. SEINE. GANZE. 
LENGTE. WAR. 10. FUSS. DAS. SCHWERT. WAR. 

7%. VIRTEL. LANG. UND. 3 ZOLL. BREIT.” 


GEOGRAPHICAL RANGE OF THE SWORDFISH FAMILY. 


Although it may not seem desirable at present to accept in 
full the views of Dr Liitken regarding the specific unity of the 
spear-fishes and the sail-fishes of the Atlantic and Indian oceans, 
it is convenient to group the different species in the way,he has 
suggested in discussing their geographical distribution. 

The swordfish, Viphias gladius, ranges along the Atlantic coast 
of America from Jamaica, lat. 18 deg. N., Cuba, and the Bermu- 
das to Cape Brenton, lat. 47deg. Not seen at Greenland, Ice- 
land, or Spitzbergen, but occurring, according to Collett, at the 
North Cape, lat.71 deg. Abundant along the coasts of Western 
Europe, entering the Baltic and the Mediterranean. I can find 
no record of the species on the west coast of Africa south of the 
Cape Verdes, though Liitken, who may have access to facts un- 
known to me, states that they occur clear down to the Cape of 
Good Hope, South Atlantic in mid-ocean, west coast of South 
America and north to Southern California, lat. 34 deg., New 
Zealand, and in the Indian Ocean off Mauritius. Good author- 
ities state that sperm-whales, though constantly passing Cape 
Horn, never round the Cape of Good Hope. Can this be true 
in the case of the swordfish ? 

The sail-fish, Aistiophorus gladius (with H. americanus and H-. 
ortentalis, questionable species, and H. putchellus and H. immacu- 
latus, youug), occurs in the Red Sea, Indian Ocean, Malay Arch. 
ipelago, and south at least as far as the Cape of Good Hope, 
lat. 35 deg. S.; in the Atlantic on coast of Brazil, lat 30 deg. S. 
to o, and north to Southern New England, lat. 42 deg. N.; inthe 
Pacific to Northwestern Japan, lat. 30 deg. to rodeg. N. Ina 
general way the range may be said to be in tropical and temper- 
ate seas, between lat. 30 deg. S. and 40 deg. N., and in the west- 
ern parts of those seas. 
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The bill-fish or spear-fish, Zetrapturus indicus (with the varayns 
doubtful species mentioned), occurs in the Western Atlantic 
from the West Indies, lat. 10 deg. to 20 deg. N., to Southern 
New England, lat. 42 deg. N.; in the Eastern Atlantic from Gib- 
raltar, lat. 45 deg. N., to the Cape of Good Hope, lat. 30 deg. S.; 
in the Indian Ocean, the Malay Archipelago, New Zealand, lat. 
40 deg. S., and on the west coast of Chili and Peru. Ina gen- 
eral way, the range‘is between lat. 40 deg. N. and lat. 40 deg. S. 

The species of 7¢frapturus which we have been accustomed to 
call 7. A/bidus, abundant about Cuba, is not very unusual on the 
coast of Southern New England. Several are taken every year 
by the swordfish fishermen. I have not known of their capture 
along the Southern Atlantic coast of the United States. All I 
have known about were taken between Sandy Hook and the 
eastern part of George's Bank. 

The Mediterranean spear-fish, Zefrapturus belone, appears to be 
a land-locked form, never passing west of the Straits of Gib- 
raltar. 


PERIODICAL MOVEMENTS OF THE SWORDFISH—TIMES OF ARRIVAL 


AND DEPARTURE. 


Before entering upon a discussion of the movements of the 
swordfish and their causes, it seems desirable to bring together 
the facts which have been learned, by conversation with fisher- 
men and otherwise, in one group. Each man’s views are given 
in his own style,and as nearly as possible in his own words. 
There is no attempt at a classification of the facts. This will be 
made subsequently. 

An old swordfisherman at New York informed Mr. Blackford 
that the season opens in the neighborhood of Sandy Hook about 
the first of June, and continues along the coast as far east as 
Martha’s Vineyard and Nantucket Shoals until about the mid- 
dle of September. He has heard of their being caught as far 
east as Cape Sable. At the first cold winds of September they 
disappear. They are, like the mackerel, at first very poor and 
lean, but as the season advances they grow fatter. 

Mr. John H. Thomson, of New Bedford, who kindly inter- 
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viewed some of the local fishermen, writes: “ The swordfish 
appear on our coast, south of Block Island, about May 25th to 
June ist. They appear to come from the southwest, or just in- 
side the track of the Gulf Stream. They gradually approach 
the Vineyard Sound and vicinity during June and until July 
1oth or 15th, then appear to leave, working to the southeast, and , 
are to be found to the southeast of Crab Ledge about the mid- 
dle of July. This school is composed of comparatively small 
fish, averaging about one hundred and fifty pounds gross or 
about one hundred pounds without head and tail, as they are 
delivered in the market. The smallest are four feet long, in- 
cluding the sword, and weigh from thirty to forty pounds; the 
largest eight and a half feet long, with sword, and weighing 
three hundreds pounds gross. These fish are of a light plumb- 
eous hue, darker on the back and white on the belly. 

“ Of late years another school has appeared southeast of Cape 
Cod and George's Banks about the rst of August. These fish 
are altogether different, being much larger, weighing from three 
hundred to eight hundred pounds gross, and are entirely black. 
I have this week conversed with an old smackman, M. C. Tripp, 
who has all his life been a fisherman, and has this year (1874) 
captured about ninety fish, and his opinion is that they are not 
the same school. They appear to be of about the same abun- 
dance in average years, the catch depending on weather, fogs, 
etc. They come and leave in a general school, not in close 
schools like other fish, but distributed over the surface of the 
water, the whole being called by the fishermen the ‘annual 
school,’ though it cannot be strictly so named.” ‘ 

According to Mr. Willard Nye, swordfish appear on the coast 
of Massachusetts from the 8th to the 2oth of June, and are first 
seen southwest of Block Island. They begin to leave in August, 
but stray ones are sometimes seen as late as the last of October. 
The usual explanation of their movement is that they are fol- 
lowing their food—mackerel and menhaden—which swarm our 
waters in the season named, and which are of course driven off 
by the approach of winter and rough weather. 

Capt. R. H. Hurlbert took a very large swordfish on George's i 
Banks, in November, 1875, in a snow-storm. 
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The first swordfish of the season of 1875 was taken June 2oth, 
southwest of Montauk Point ; its weight was one hundred and 
eighty-five pounds. 

One taken off Noman’s Land, July 2oth, 1875, weighed when 
dressed one hundred and twenty pounds, and measured seven 

} feet. A cast was taken (No. 360), which was exhibited in the 
Government Building at Philadelphia. 
Capt. Benjamin Ashby, of Noank, Conn., tells me that the 
New London and Noank vessels leave home on their swordfish- 
ing cruise about the 6th of July. Through July they fish be- 
tween Noman’s Land and the South Shoals Lightship. The fish 
“strike in”to Block Island and Montauk Point every year 
about the ist of July. They are first seen twenty to twenty-five 
miles southeast of Montauk. At the end of August they are 
most abundant in the South Channel. Captain Ashby never saw 
them at any time so abundant as August 15th, 1859. He was 
cruising between’ George's Banks and the South Shoals. It was 
a calm day, after a fog. He could at any time see twenty-five or 
thirty from the masthead They turn South when snow comes. 

Capt. George H. Martin, of East Gloucester, tells me that the 
Gloucester vessels employed in the fishery expect to be on the 
fishing grounds south of George’s Banks by the 1oth of June. 
They almost always find the fish there on their arrival, following 
the schools of mackerel. They “tend on soundings,” like the 
mackerel. The first swordfish of 1877 was taken June roth; the 
first of 1878, June 14th. 

The statements already quoted, and numerous conversations 
with fishermen not here recorded, lead me to believe that sword- 
fish are most abundant on the shvals near the shore and on the 
banks during the months of July and August; that they make 
their appearance on the frequented cruising grounds between 
Montauk Point and the eastern part of George's Banks some 
time between the 25th of May and the 2oth of June, and that they 
remain until the approach of cold weather in October or early in 
November. The dates of the capture of the first fish on the 
cruising ground referred to are recorded for three years, and are 

h reasonably reliable: 1875, Jume 2oth; 1877, June roth; 1878, 
June 14th. 
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South of the cruising ground the dates of arrival and depar- 
ture are doubtless farther apart; north and east the season 
shorter. There are no means of obtaining information, since 
the men engaged in this fishery are the only ones likely to re- 
member the dates when the fish are seen. 


REASONS OF THE COMING OF SWORDFISH UPON OUR COAST. 


The swordfish comes into our waters in pursuit of its food. 
At least this is the most probable explanation of their move- 
ments, since the duties of reproduction appear to be performed 
elsewhere. Like the tunny, the bluefish, the bonito, and the 
squeteaguc, they pursue and prey upon the schools of menhaden 
and mackerel, which are so abundant in the summer months. 
“When you see swordfish you may know that mackerel are 
about !” said an old fisherman to me, ‘“ Where you see the fin- 
back whale following food, there you find swordfish !” said an- 
other. The swordfish also feeds upon squid, which are at times 
abundant on our banks. 


THE INFLUENCE OF TEMPERATURE UPON THE MOVEMENTS OF THE 


SWORDFISH. 


To what extent this fish is amenable to the influences of tem- 
perature is an unsolved problem. We are met at the outset by 
the fact that they are frequently taken on trawl lines, which are 
set at the depth of one hundred fathoms or more on the off-shore 
banks. We know that the temperature of the water at those lo- 
calities, and at that depth, is sure to be less than forty degrees 
Fahrenheit. How is this fact to be reconciled with the known 
habits of the fish, that it prefers the warmest weather of sum- 
mer, and swims at the surface in water of temperature ranging 
from fifty-five to seventy degrees, sinking when cool winds 
blow ? The case seemed clear enough until this inconvenient 
discovery was made, that swordfish are taken on bottom trawl- 
lines. In other respects their habits agree closely with those of 
the mackerel tribe, all the members of which seem sensitive to 
slight changes in the temperature, and which, as a rule, prefer 
temperature in the neighborhood of fifty degrees or more. 
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There is one theory by which this difficulty may be avoided. 
We may snppose that the swordfish take the hook on their way 
down to the bottom ; that in their struggles they get entangled 
in the line and hooks, and when exhausted sink to the bottom. 
This is not improbable. A conversation with some fishermen 
who have caught them in this way develops the fact that the fish 
are usually much tangled in the line, and are nearly lifeless 
when they are brought to the surface. A confirmation is found 
in the observations of Captain Baker. of the schooner Peter D. 
Smith, of Gloucester, who tells me that they often are taken on 
the hand-lines of the cod-fishermen on George's Banks. His 
observations lead him to believe that they only take thé hook 
when the tide is running very swiftly and the lines are trailing 
out in the tide-way at a considerable distance from the bottom, 
and that the swordfish strike for the bottom as soon as they are 
hooked. This theory is not improbable, as I have already re- 
marked, but I do not at present advocate it very strongly. I 
want more facts before making up my own mind. At present, 
the relation of the swordfish to temperature must be left with- 
out being understood. 

The appearance of the fish at the surface depends apparently 
upon temperature. They are seen only upon quiet summer 
days, in the morning before ten or eleven o'clock, and in the 
afternoon about four o’clock. Old fishermen say that they rise 
when the mackerel rise, and when the mackerel go down they 
go down also. 


PROBABLE WINTER HABITAT OF THE SWORDFISH. 


Regarding the winter abode of the swordfish conjecture is use- 
less. I have already discussed this question at length with 
reference to the menhaden and mackerel. With the swordfish 
the conditions are very different. The former are known to 
spawn in our waters, and the schools of young ones follow the 
old ones in toward the shores. The latter do not spawn in our 
waters. We cannot well believe that they hibernate, nor is the 
hypothesis of a sojourn in the middle strata of midocean exactly 
tenable. Perhaps they migrate to some distant region, where 
they spawn. But then the spawning time of this species in the 
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Mediterranean, as is related in a subsequent paragraph, ap. 
pears to occur in the summer months, at the very time wheh our 
swordfish are thronging our own waters, apparently with no 
care for the perpetuation of their species. 


MOVEMENTS OF INDIVIDUAL SWORDFISHES. 


A swordfish when swimming near the surface usually allows 
its dorsal fin and the upper lobe of its caudal fin to be visible, 
projecting out of the water several inches. It is this habit 
which enables the fisherman to detect the presence of the fish. 
It swims slowly along, and the fishing schooner with a light 
breeze finds no difficulty in overtaking it. When excited its 
motions are very swift and nervous. Swordfish are sometimes 
seen to leap entirely out of the water. Early writers attributed 
this habit to the tormenting presence of parasites, but this theory 
seems hardly necessary, knowing what we do of its violent ex- 
ertions at other times. The pointed head, the fins at the back 
and abdomen snugly fitting into grooves, the absence of ven- 
trals, the long, lithe, muscular body, sloping’slowly to the tail, 
fit it for the most rapid and forcible movement through the wa- 
ter. Prof. Richard Owen, testifying in an English court in 
regard to its power, said : 

“It strikes with the accumulated force of fifteen double-hand- 
ed hammers. Its velocity is equal to that of a swivel-shot, and 
is as dangerous in its effects as a heavy artillery projectile.” 

Many very curious instances are on record of the encounters 
of this fish with other fishes or of their attacks upon ships. 
What can be the inducement for it to attack objects so much 
larger than itself it is hard to surmise. Every one knows the 
couplet from Oppian : 


** Nature her bounty to his mouth confined, 
Gave him a sword, but left unarmed his mind." 


It surely seems as if a temporary insanity sometimes takes 
possession of the fish. It is not strange that, when harpooned, 
it should retaliate by attacking its assailant. An old swordfish- 
erman told Mr. Blackford that his vessel had been struck twen- 
ty times. There are, however, many instances of entirely 
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unprovoked assault on vessels at sea. Many of these are re- 
counted in a later portion of this memoir. Their movements 
when feeding are discussed below, as well as their alleged pe- 
culiarities of movement during the breeding season. 

It is the universal testimony of our fishermen that two are 
never seen swimming close together. Captain Ashby says that 
they are always distant from each other at least thirty or forty 
feet. 


MOVEMENTS OF SPEAR-FISHES, 


The spear-fish in our waters is said by the fishermen ‘to resem- 
ble the swordfish in itsmovements and manner of feeding. Pro- 
fessor Poey narrate that both the Cuban species swim at a depth 
of one hundred fathoms, and they journey in pairs, shaping their 
course toward the Gulf of Mexico, the females being full of 
eggs. Only adults are taken. It is not known whence they 
come, or where they breed, or how the young return. It is not 
even known whether the adult fishes return by the same route. 
When the fish has swallowed the hook it rises to the surface, 
making prodigious leaps and plunges. At last it is dragged to 
the boat, secured with a boat-hook, and beaten to death before it 
is hauled on board. Such fishing is not without danger, for the 
spear-fish sometimes rushes upon the boat, drowning the fisher- 
man or wounding him with its terrible weapon. The fish be- 
comes furious at the appearance of sharks, which are its natural 
enemies. They engage in violent combats, and when the spear- 
fish is attached to the fisherman’s line it often receives frightful 
wounds from these adversaries. 

In Land and Water for August 31st, 1882, Col. Nicholas Pike, 
author of “ Subtropical Rambles,” at that time United States 
consul at Mauritius describes the habits of a species of Zefrap- 
turus occurring in that vicinity. He states that they have the 
habit of resting quietly on the surface in calm weather, with 
their dorsals expanded and acting as sails. They are taken in 
deep water with hook and line or speared when near the surface, 
like swordfish. When hooked or speared they make for the 
boats, taking tremendous leaps in the air, and if care is not taken 
they will jump into the boats, to the consternation of the fisher- 
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men, or else pierce the boats with their bills. The fish is highly 
esteemed in the Mauritius, the flesh being of a salmon color 
near the vertebrz ; lower down it is red and like coarse beef. 
The spicies attains a large size, one having been seen measuring 
twenty-six feet. 


MOVEMENTS OF SAIL-FISHES. 


No observations have been made in this country, and recourse 
must be had to the statements of observers in the other hem- 
isphere. 

In the life of Sir Stamford Raffles there is the following ac- 
count from Singapore, under date of November 3oth, 1782 : 

“The only amusing discovery we have recently made is that 
of a sailing fish, called by the natives /kan /ayer, of about ten or 
twelve feet long, which hoists a mainsail, and often sails in the 
manner of a native boat, and with considerable swiftness. I 
have sent a set of the sails home, as they are beautifully cut and 
form a model fora fast sailing boat. When a school of these 
are under sail together they are frequently mistaking for a fleet 
of native boats.” 

The fish referred to is in all likelihood Histiophorus gladius, a 
species very closely related to, if not identical with our own. 


MAXIMUM AND AVERAGE SIZE OF AMERICAN SWORDFISH. 


The only individual of which we have the exact measurements 
was taken off Seaconnet, R. I., July 23d, 1874. This was seven 
feet and seven inches long, weighing one hundred and thirteen 
pounds. Another, taken off Noman’s Land, July 2oth, 1875, and 
cast in plaster for the collection of the National Museum, 
weighed one hundred and twenty pounds, and measured about 
seven feet. Another, taken off Portland, August 15th, 1878, was 
3,999 millimeters long, and weighed about six hundred pounds. 
Many of these fish doubtless attain the weight of four hundred 
and five hundred pounds, and some, perhaps, grow to six hun- 
dred; but after this limit is reached, I am inclined to believe 
larger fish are exceptional. 

Newspapers are fond of recording the occurrence of giant 
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fish, weighing 1,500 pounds and upward, and old sailors will in 
good faith describe the enormous fish which they saw at sea, but 
could not capture; but one well-authenticated instance of ac- 
curate weight is much more valuable. The largest one ever 
taken by Capt. Benjamin Ashby, for twenty years a swordfisher- 
man, was killed on the shoals back of Edgartown, Mass. When 
salted it weighed six hundred and thirty-nine pounds. Its live 
weight must have been as much as seven hundred and fifty or 
eight hundred pounds. Its sword measured nearly six feet. 
This was an extraordinary fish among the three hundred or 
more taken by Capt. Ashby in his long experience. He consid- 
ers the average size to be about two hundred and fifty pounds 
dressed, or three hundred and twenty-five alive. Captain Mar- 
tin, of Gloucester, estimates the average size at three hundred to 
four hundred pounds. The largest known to Capt. Michaux 
weighed six hundred and twenty-five pounds. The average 
about Block Island he considers to be two hundred pounds. 

There are other stories of large fish. Capt. R. H. Hurlbert, 
of Gloucester, killed one on George’s Banks, in September, 
1876, which weighed when dressed four hundred and eighty 
pounds. Capt. John Rowe, of the same port, salted one which 
filled two and one-half barrels. This probably weighed six 
hundred pounds when alive. I have been told that a swordfish 
loses one-third of its weight in dressing, but I should think that 
one-fourth would be nearer to the truth. Capt. Baker, of the 
schooner Peter D. Smith, of Gloucester, assures me that he kill- 
ed, in the summer of 1874, off Portland, a swordfish which 
weighed seven hundred and fifty pounds. 

Mitchell and DeKay state that in 1791 a swordfish sixteen feet 
in length was exhibited in New York. It is questionable 
whether they often exceed this measurement. My own observa- 
tions have been made on specimens from seven to twelve feet 
long. A stuffed specimen in the United States National Mu- 
seum measures feet, and this seems to be very nearly the 
average size. 


MINIMUM SIZE OF AMERICAN SWORDFISH. 


The size of the smallest swordfishes taken on our coast is a 
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subject of much deeper interest, for it throws light on the time 
and place of breeding. There is some difference of testimony 
regarding the average size, but all fishermen with whom I have 
talked agree that very small ones do not find their way into our 
waters. I have collected several instances from the experiences 
of men long wonted to this fishery. 4 

Capt. John Rowe has seen one which did not weigh more than 
seventy-five pounds when taken out of the water. 

Capt. R. H. Hurlbert killed, near Block Island, in July, 1877, 
one which weighed fifty pounds, and measured about two feet 
without its sword. 

Captain Ashby’s smallest weighed about twenty-five pounds 
when dressed ; this he killed off Noman’s Land. He never killed 
another which weighed less than one hundred. He tells me that 
a Bridgeport smack had one weighing sixteen pounds (or pro- 
bably twenty-four when alive), and measuring eighteen inches 
without its sword. 

In August, 1878, a small specimen of the mackerel shark, 
Lamna cornubica, was captured at the mouth of Gloucester Har- 
bor. In its nostril was sticking the sword, about three inches 
long, of a young swordfish. When this was pulled out the 
blood flowed freely, indicating that the wound was recent. The 
fish to which this sword belonged cannot have exceeded ten or 
twelve inches in length. Whether the small swordfish met with 
its misfortune in our waters, or whether the shark brought this 
trophy from beyond the sea, is a question I cannot answer. 

Liitken speaks of a very young individual taken in the Atlan- 
tic, lat. 32 deg. 50 min. N., long. 74 deg. 19 min. W. This must 
be about one hundred and fifty miles southeast of Cape 
Hatteras. 


SIZE OF SWORDFISH IN THE MEDITERRANEAN. 


In the Mediterranean, near Sicily and Genoa, young fish, 
ranging in weight from half a pound to twelve pounds, are said 
to be abundant between November and March. 

About La Ciotat and Martigues, in the south of France, many 
are taken too small to injure the fishing-nets, and very rarely 
reaching the weight of one hundred pounds. 


t 
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From the statements of Bloch and later writers it appears that 
large swordfish also are abundant in the Mediterranean. Late 
Italian fishery reports state that the average weight of those 
taken on the coast of Italy is fifty kilograms (one hundred and 
ten pounds). 

Of the coasts of Spain and Portugal, Steindachner remarks : 
“More abundant on the southern coasts of Spain than on the 
northern, western and eastern sides of the Iberian peninsula. 
We saw quite large examples in the fish-markets at Gibraltar, 
Cadiz, Lisbon, La Corufia and Barcelona, and at Santa Cruz, 
Teneriffe. The largest of three specimens in my possession is 
forty-three inches long, another twenty-four inches.’’* 


RATE OF GROWTH. 


Little is known about the rate of growth. The young fish 
taken in winter in the Mediterranean, ranging in weight from 
half a pound to twelve pounds, are thought to have been hatched 
during the previous summer. Those of a larger size, ranging 
from twenty-four to sixty pounds, taken on the New England 
coast in the summer, may perhaps be the young of the previous 
year. Beyond this even conjecture is fruitless. As in other 
species, the rate of growth depends directly upon the quantity 
of food consumed. It is to be presumed that a summer passed 
in feasting among the crowding schools of menhaden and mack- 
erel in our waters would bring about a considerable increase in 
weight. That this is the case is clearly shown by the testimony 
of the fishermen, who say that in the spring swordfish are thin, 
growing fatter and heavier as the season goes on. 

Dr. Liitken and Dr. Giinther have lately made some exceed- 
ingly interesting observations upon the young of the swordfish 
and of the spearfish and sailfish. 

Dr. Giinther’s studies were made upon very small specimens 
of undetermined species, belonging to either Zetrapturus, Histio- 
phorus, or both. In his latest work, ‘“ The Study of Fishes,” he 
summarizes the facts observed by him as follows: 

“ The swordfishes with ventral fins (A/istiophorus) belong to the 


*Sitzb. Ak., Wiss. Wien, 1868, p. 396. 
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Teleosteans of the largest size. In young individuals, nine mil- 
limeters long, both jaws are produced and armed with pointed 
teeth, the supraorbital margin is ciliated, the parietal and pre- 
operculum are prolonged into long spines, the dorsal and anal 
fins are a long fringe, and the ventrals make their appearance 
asa pair of short buds. When fourteen millimeters long the 
young fish has still the same armature of the head, but the dor- 
sal fin has become much higher, and the ventral filaments have 
grown toa great length. Atthe next stage, when the fish has 
attained to a length of sixty millimeters, the upper jaw is con- 
siderably prolonged beyond the lower, losing its teeth, the 
spines of the head are shortened, and the fins assume nearly the 
shape which they retain in mature individuals. 

“Young swordfishes without ventral fins (XipAias) undergo 
similar changes, and, besides, their skin is covered with small, 
rough excrescences, longitudinally arrayed which continued to 
be visible after the young fish has attained the furm of the ma- 
ture in other respects.” 

Dr. Liitken’s description of the young swordfishes is an ex- 
ceedingly valuable contribution to knowledge. 


PUGNACITY. 


The pugnacity of the swordfish has become a by-word. With- 
out any special effort on my part, the following instances of 
their attacks upon vessels have, in the last six years, found their 
the way to the pigeon-hule labelled “ A, III., 76, swordfish.” 

Aelian says (B, xxxii, C. 6) that the swordfish has a sharp- 
pointed snout with which it is able to pierce the sides of a ship 
and send it to the bottom ; instances of which have been known 
near a place in Mauritania known as Cotte, not far from the 
river Lixus, on the African side of the Mediterranean. He 
describes the sword as like the beak of the ship known as the 
trireme, which was rowed with three banks of oars. 

One of the earliest accounts is that given in the second part 
of vol. i., lib. ii., p. 89, 1615, of Purchas’ Pilgrims. 

“ The sixth Circum-navigation, by William Cornelison Schov- 
ten of Horne: who Sovthwards from the Straights of Magelan 
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in Tierra-delfvogo, fovnd and discovered a new passage throvgh 
the great Sovth-sea, and that way sailed rovnd about the 
World,” etc. 

Off the coast of Sierra Leone: 

“The fift of October we were vnder foure degrees seuen and 
twentie minutes, the same day about noone, there was such a 
noyse in the Bough of our Shippe, that the master, being be- 
hind in the Gallerie, thought that one of the men had fallen 
out of the Fore-ship, or from the Boe-sprit into the sea, but as 
hee looked out over the side of the Ship hee saw the Sea all red, 
as if great store of bloud had been powred into it, whereat hee 
wondred, knowing not what it meant; but afterward hee found, 
that a great Fish or a Sea monster having a horne had there- 
with stricken against the ship With most great strength. For 
when we were in Porto Desire where we set the Ship upon the 
Strand to make it clean, about seven foot under water, before 
in the Ship, we found a Horne sticking in the Ship, much like 
for thickness and fashion to a common Elephants tooth, not 
hollow, but full; very strong hard Bone, which had entered in- 
to three Plankes of the Ship, that is two thicke Plankes of 
greene and one of Oken wood, and so into a Rib, where it 
turned upward, to our great good fortune, for if it had entered 
between the Ribbes, it would happily have made a greater Hole, 
and have brought both Ship and men in danger to be lost. It 
strucke at least half a foote deep into the Ship and about half a 
foote without, where, with great force it was broken off, by rea- 
son whereof the great monster bled so much.” 

More than a century later C. Mortimer, M. D., records this 
experience : 

“Mr. Bankley shewed me the Horn of a Fish that had pene- 
trated about eight inches into the Timber of a Ship and gave 
me the following Relation of it: ‘His Majesry’s Ship Leopard, 
having been at the West /ndies and on the Coast of Guiney, was 
ordered by Warrant from the Honorable Vavy- Board, dated Aug. 
18, 1725, to be cleaned and refitted at Portsmouth, for Channel- 
Service: Pursuant thereto, she was put into the great Stone- 
dock ; and, in stripping off her Sheathing, the Shipwrights 
found something that was uncommon in her Bottom, about eight 
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feet from her Keel, just before the Fore Mast; which they 
searching into, found the Bone or Part of the Horn of a Fish of 
the Figure here described ; the Outside Rough not unlike Sea/- 
Skin ; and the End, where it was broken off shewed itself like 
coarse Ivory. The Fish is supposed to have followed the Ship, 
when under Sail, because the sharp End of the Horn Pointed 
toward the Bow: It penetrated with that Swiftness or Strength 
that it went through the Sheathing one inch thick, the Plank 
three Inches thick, and into the Timber four and a half 
inches.’” * 

Don Joseph Cornide, 1n his “ Essayo de Una Historia de los 
Peces de la Costa de Galicia,” 1787 : 

“This fish is taken in the seas of Galicia, where it is more 
common toward the Rio de Vigo, where it is well known that 
the Balandia (a small fishing vessel) of S. M. le Ardilla was 
pierced in its side and sunk by the arm of one of these fishes, 
which is preserved in the Royal Cabinet of Natural History.” 

In 1871 the little yacht Redhot, of New Bedford, was out 
swordfishing, and a swordfish had been hauled in to be lanced, 
and it attacked the vessel and pierced the side so as to sink the 
vessel. She was repaired and used in the service of the com- 
mission at Wood's Holl. (Prof. Baird.) 

Couch quotes the personal statement of a gentleman, who 

says: 
‘*We have had the pleasure of inspecting a piece of wood cut 
out of one of the fore planks of a vessel (the Priscilla from Per- 
nambuco), through which was struck about eighteen inches of 
the bony weapon of the swordfish. The force with which it 
must have been driven in affords a striking exemplification of 
the power and ferocity of the fish. The Priscilla is quite a new 
vessel. Captain Taylor, her commander, states that when near 
the Azores, as he was walking along the quarter-deck at night, a 
shock was felt which brought all hands from below, under the 
impression that the ship had touched upon some rock. This 
was, no doubt, when the occurrence took place.” 

The New York Hera/d of May 11th, 1871, states : 


*An account of the horn of a Fish struck several inches into the side of a Ship, by C. 
Mortimer, M. D., F.R.S. Philos. Trans. xl., No. 461, p. 862, 1741. 
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“The English ship Queensberry has been struck by a sword- 
fish which penetrated to a depth of thirty inches, causing a leak 
which necessitated the discharge of the cargo.” 

The London Daily News of December 11th, 1868, contained 
the following paragraph, which emanated, I suspect, from the 
pen of Prof. R. A. Proctor : 

“Last Wednesday the court of Common Pleas—rather a 
strange place, by the by, for inquiring into the natural history 
of fishes—was engaged for several hours in trying to determine 
under what circumstances a swordfish might be able.to escape 
scot-free after thrusting his snout into the side of a ship. The 
gallant ship Dreadnought, thoroughly repaired, and classed A1 
at Lloyd’s, had been insured for £3,000 against all the risks of 
the seas. She sailed on March roth, 1864, from Colombo, for 
London. Three days later the crew, while fishing, hooked a 
swordfish. Xiphias, however, broke the line, and a few moments 
after leaped half out of the water, with the object, it would 
seem, of taking a look at his persecutor, the Dreadnought. Pro- 
bably he satisfied himself that the enemy was some abnormally 
large cetacean, which it was his natural duty to attack forth- 
with. Bethis as it may,the attack was made, and at four o’clock 
the next morning the captain was awakened with the unwel- 
come intelligence that the ship had sprung a leak. She was 
taken back to Colombo, and thence to Cochin, where she 
was hove down. Near the keel was found a round hole, an inch 
in diameter, running completely through the copper sheathing 
and planking. 

“As attacks by swordfish are included among sea risks, the 
insurance company was willing to pay the damages claimed by 
the owners of the ship if only it could be proved that the hole 
had really been made by a swordfish. No instance had ever 
been recorded in which a swordfish had been able to withdraw 
his sword after attacking a ship. A defense was founded on the 
possibility that the hole had been made in some other way. 
Professor Owen and Mr. Frank Buckland gave their evidence, 
but neither of them could state quite positively whether a sword- 
fish which had passed its beak through three inches of stout 
planking could withdraw without the loss of its sword. Mr. 
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Buckland said that fish have no power of ‘ backing,’ and express- 
ed his belief that he could hold a swordfish by the beak ; but 
then he admitted that the fish had considerable lateral power, 
and might so ‘ wriggle its sword out of a hole.” And so the in- 
surance company will have to pay nearly six hundred pounds 
because an ill-tempered fish objected to be hooked, and took its 
revenge by running full tilt against copper sheathing and oak 
planking.” 

The Gloucester schooner Wyoming, on a last trip to George's 
Banks, records the New York World of August 31st, 1875, was 
attacked by a swordfish in the night time. He assailed the ves- 
sel with great force, and succeeded in putting his sword through 
one of her planks some two feet, and after making fearful strug- 
gles to extricate himself, broke his sword off, leaving it hard and 
fast in the plank, and made a speedy departure. Fortunate was 
it that he did not succeed in drawing out his sword, as the aper- 
ture would undoubtedly have made a leak sufficient to have sunk 
the vessel. As it was, she leaked badly, requiring pretty lively 
pumping to keep her free.” 

Another instance of a similar nature is this, which was re- 
corded in the Liverpool Mercury about the year 1876 : 


“Mr. J. J. Harwood, master of the British brigantine Fortun- 
ate, in dock at Liverpool, reports that while on his passage from 
the Rio Grande, when in latitude 20 deg. 12 min. north, and 
longitude 47 deg. 9 min. west, this ship was struck by a large 
fish, which made the vessel shake very much. Thinking the ship 
had been merely struck by the tail of some sea monster, he took 
no further notice of the matter; but after discharging cargo at 
Runcorn, and coming into the Canada half-tide dock, he found 
one of the plank ends in the stern split, and on closer examina- 
tion he discovered that a swordfish had driven his sword com- 
pletely through the plank, four inches in thickness, leaving the 
point of the sword nearly eight inches through the plank. The 
fish in its struggle broke the sword off level with the outside of 
the vessel, and by its attack upon the ship lost nearly a foot 
length of the very dangerous weapon with which it was armed. 


* New Vork lorld, August 1875. 
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There is no doubt that this somewhat singular occurrence took 
place when the vessel was struck as Captain Harwood de- 
scribes.” 

Forest and Stream of June 24th, 1875, recorded the following 
incident : 

“On Wednesday of last week a swordfish attacked the fishing 
boat of Capt. D. D. Thurlow while he was hauling mackerel 
nets off Fire Island, thrust its sword clear through the bottom, 
and stuck fast, while the fishermen took several half-hitches 
around its body and so secured it. It was afterwards brought 
to Fulton Market, and found to weigh three hundred and ninety 
pounds. Its sword measured three feet and seven inches, and its 
entire length was over eleven feet. The stuffed skin will adorn 
the Central Park Museum.” 

The Landmark, of Norfolk, Va., also mentioned a similar oc- 
currence in February, 1876 : 

“The brig P. M. Tinker, Captain Bernard, previously men- 
tioned as having arrived here from Richmond, leaking, for 
repairs, has been hauled up on the ways at Graves’ ship-yard. 
On examination it was discovered that the leak was caused by a 
swordfish, the sword being found broken off forward the bands, 
about sixteen feet abaft the forefoot. The fish, in striking the 
vessel, must have come with great force, as the sword penetrated 
the copper sheathing, a four-inch birch plank, and through the 
timbers about six inches—in all about ten inches. It occurred 
on the morning of the 23d of December, when the brig was 
eighteen days out from Rio, and in the neighborhood of Cape 
St. Roque. She was pumped about four o’clock in the morning, 
and found free of water. About six o’clock the same morning 
she was again pumped, when water was obtained, and on exam- 
ination it was found that she had made ten inches of water. The 
men were kept steady at the pumps until her arrival at Rich- 
mond, and while there, and on her trip here.” 

Mr. Willard Nye sends me this note : 

“A few years ago Captain Dyer, of New Bedford, struck a 
swordfish from a thirty-foot boat, forty miles southwest of No- 
man’s Land, threw overboard the keg, tacked, and stood by to 
the windward of it. When nearly abreast of it the man at the 
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masthead called out, ‘Why, here he is, right alongside.’ The 
fish was then about ten feet from the boat, and swimming in the 
same direction, but when he got where he could see the splash 
of water around the bow he turned and struck the boat about 
two feet from the stern and just below the water-line. The 
sword went through the planking, which was of cedar an inch 
and three-quarters thick, into a lot of loose iron ballast, breaking 
off short at the fish’s head. A number of boats, large and small, 
have been ‘ stove’ by swordfish on our coast, but always after 
the fish had been struck.” 

A nameless writer in Harper's Weekly, October 25th, 1879, nar- 
rates these instances, for which I am unable to give the original 
authority. 

“In a calm day in the summer of 1832, on the coast of Massa- 
chusetts, a pilot was rowing his little skiff leisurely along, when 
he was suddenly roused from his seat by a thrust from below by 
a swordfish, who drove his sharp instrument more than three 
feet up through the bottom. With rare presence of mind, with 
the butt of an oar he broke it off level with the floor before the 
fish had time to withdraw it. Fortunately, the thrust was not 
directly upward. Had it been so, the frail boat would have been 
destroyed. 

“A Boston ship hauled up on the ways for repair, a few years 
since, presented the shank of a swordfish’s dagger, which had 
been driven considerably far into the solid oak plank. A more 
curious affair was brought to light in 1725 in overhauling His 
Majesty’s ship Leopard, from the coast of Africa. The sword 
of this marine spearsman had pierced the sheathing one inch, 
next it went through a three-inch plank, and beyond that three 
inches and a half into the firm timber. It was the opinion of the 
mechanics that it would have required nine strokes of a hammer 
weighing twenty-five pounds to drive an iron bolt of the same 
dimensions to the same depth in the hull. Yet the fish drove it 
at a single thrust. 

“Onthe return of the whale-ship Fortune to Plymouth, Mass., 
in 1827, the stump of a sword-blade of this fish was noticed pro- 
jecting like a cog outside, which, on being traced, had been 
driven through the copper sheathing, an inch-board under- 
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sheathing, a three-inch plank of hard wood, the solid white-oak 
timber twelve inches thick, then through another two-and-a-half- 
inch hard-oak ceiling, and lastly penetrated the head of an oil- 
cask, where it stuck, not a drop of the oil having escaped.” 

Such instances could be found by the score, if one had the 
time and patience to search. The thing happens many times a 
year, and nearly as often affords a text for some paragrapher or 
local editor. 

Captain Beechy in the narrative of the voyage of Her Majesty's 
ship Blossom, mentions the following incident which occurred in 
the Pacific, near Eastern Island: “ As the line was hauling in, a 
large swordfish bit at the tin case which contained our ther- 
mometer, but fortunately failed in carrying it off.” 


PUGNACITY OF THE SPEARFISH. 


The spearfish (7etrapturus albidus, etc.) also strikes vessels. | 
am indebted to Capt. William Spicer, of Noank, Conn., for this 
note: 

“Mr. William Taylor. of Mystic, a man seventy six years old, 
who was in the smack Evergreen, Capt. John Appleman, tells 
me that they started from Mystic, October 3rd, 1832, on a fishing 
voyage to Key West, in company with the smack Morning Star, 
Captain Rowland. On the 12th they were off Cape Hatteras, 
the wind blowing heavily from the northeast, and the smack 
under double-reefed sails. At ten o'clock in the evening they were 
struck by a ‘ woho’ (sic), which shocked the vessel all over. The 
smack was leaking badly, and they made a signal to the Morn- 
ing Star to keep close by them. The next morning they found 
the leak, and both smacks kept off to Charleston. On arrival 
they took out the ballast, hove her out, and found that the sword 
had gone through the planking, timber and ceiling. The plank 
was two inches thick, the timbers five inches, and the ceiling one 
and a half inches white oak. The sword projected two inches 
through the ceiling, on the inside of the ‘after run."* It struck 
close by a butt on the outside, which caused the leak. They 
took out and replaced a piece of the plank, and proceeded on 
their voyage.” 


* A hold under the cabin. 


% 


118 FISH—CULTURAL ASSOCIATION. 


J. Matthew Jones, Esq., of Halifax, N. S.,in his delightful 
little book, “ The Naturalist in Bermuda,” records the case of the 
Bermudian schooner, Earl Dundonald, arrived in the port of 
Hamilton, which was pierced by one of these formidable fish off 
the coast of British Guiana. 

In the museum of Charleston College, Charleston, S. C., is 
preserved a fragment of the snout of a bayonet-fish, apparently 
Tetrapturus albidus. By the kindness of the curator, Dr. G. E. 
Manigault, I was allowed to examine it and copy the label, 
which reads as follows: “ The brig Amsterdam, bound to Char- 
leston, owned by F. C. Bray, was struck in the Gulf Stream by 
a monster or swordfish, which caused the vessel to leak consid- 
erably. By great exertion she was kept free, and gained the 
port in safety.” 

Messrs. Foster, Waterman & Co., of Boston, presented to the 
Boston Society of Natural History, in 1869, a plank of Southern 
pine perforated by and containing a portion of the sword of a 
swordfish (Atstiophorus) from the side of the ship Pocahontas, 
owned by them. (Proc. Bost. Soc. Nat. Hist., xiii, 1869, p. 64.) 


ATTACKS OF THE SWORDFISH UPON WHALES. 


One of the traditions of the sea, time-honored, believed by all 
mariners, handed down in varied phases in a hundred books of 
ocean travel, relates to the terrible combats between the whale 
and the swordfish, aided by the thrasher-shark. The swordfish 
was said to attack from below, goading his mighty adversary to 
the surface with his sharp beak, while the thrasher, at the top of 
the water, belabored him with strokes of his long, lithe tail. 

An early explorer of the Bermudas gives the following ver- 
sion of the story, with tone so fresh and enthusiastic that we 
might well believe him to have seen the occurrence with his own 
eyes. The passage occurs in “ Newes from the Bermudas,” a 
pamphlet dated “ Burmuda, July, 1609,” and reprinted in * Forces 
Historical Tracts,” vol. ii: 

“ Whale, Swordfish & Threasher—The swordfish swimmes un- 
der the whale, & pricketh him upward. The threasher keep 
above him, & with a mighty great thing like untoa flaile, hee 
so bangeth the whale, that hee will roare as though it thundered, 
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& doth give him such blowes, with his weapon, that you would 
think it to be a crake of great shot.* 

Skeptical modern science is not satisfied with this interpretation 
of any combat at sea seen at a distance, It recognizes the im- 
probability of aggressive partnership between two animals so 
different as the swordfish and a shark, and explains the turbu- 
lent encounters occasionally seen at sea by ascribing them to the 
attacks of the killer-whale, Orca sp., upon larger species of the 
same order. 

There can be little doubt though that swordfish sometimes 
attack whales just as they do ships. The habit is mentioned by 
Pliny, and is the motive for one of the Visions of the World of 
Edmund Spenser. 

* Toward the sea turning my troubled eve 
I saw the fish (if fish I may it cleepe) 
That makes the sea before his face to flye 
And with his flaggie finnes doth seeme to sweepe 
The fomie waves out of the dreadful deep. 
The huge Leviathan, dame Nature's wonder, 
Making his sport, that manie makes to weep: 
A swordfish small, him from the rest did sunder, 
That, in his throat him pricking softly under, 
His wide abysse him forced forth to spewe, 
That all the sea did roar like heavens thunder, 


And all the waves were stained with filthie hewe, 
Whatever thing seems small in common eyes."'* 


(*Spenser's Visions of the World's Vanitie, 


* The following is a fair example of the average newspaper paragraphers treatment of the 
subject : 

* Combats of the ocean.—Among the extraordinary spectacles sometimes witnessed by those 
who ‘ go down to the sea in ships,’ none are more impressive than a combat for the supremacy 
between the monsters of the deep. The battles of the swordfish and whale are described as 
Homeric in grandeur. The swordfish go in schools like whales, and the attacks are regular 
sea fights. When the two troops meet, as soon as the swordfish have betrayed their presence 
by a few bounds in the air, the whales draw together and close up their ranks. The sword- 
fish always endeavors to take the whale in the flank, either because its cruel instinct has 
revealed to it the defect in the carcasses—for there exists near the brachial fins of the whale 
a spot where wounds are mortal—or because the flank presents a wider surface to its blow. 
The swordfish recoils to secure a greater impetus. If the movement escapes the keen eye of 
his adversary the whale is lost, for it receives the blow of the enemy and dies instantly. But 
if the whale perceives the swordfish at the instant of the rush, by a spontaneous bound it 
springs clear of the water its entire length. and falls on its flank with a crash that resounds 
for many leagues, and whitens the sea with boiling foam. The gigantic animal has only its 
tail for its defense. It tries to strike its enemy, and finishes him at a single blow. But if the 
active swordfish avoids the fatal tail the battle becomes more terrible. The aggressor 

springs from the water in his turn, falls upon the whale, and attempts, not to pierce, but to 
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I give also a few lines from an old play, quoted by Scott as a 
heading to one of the chapters of “ The Antiquary ”: 


* Who is he? One that for the lack of land 
Shall fight upon the waters—he hath challenged 
Formerly the grand whale : and by his titles 
Of Leviathan, Behemoth, and so forth 
He tilted with a swordfish.-—Marry, sir. 
Th’ aquatic had the best—the argument 
Still galls our champion's breach.’’* 


Baron Lahontan, in a letter from Quebec, November 8th, 
1783, described an engagement between a whale and a sword- 
fish which took place within gunshot of his frigate. He re- 
marks : 

“We were perfectly charmed when we saw the swordfish 
jump out of the water in order to dart its spear into the body of 
the whale when obliged totake breath. This entertaining show 
lasted at least two hours, sometimes to the starboad and some- 
times to the larboard of the ship. The sailors, among whom 
superstition prevails as much as among the Egyptians, took this 
for a prestige of some mighty storm.’’t 

Another early observer wrote : 

“Concerning the Death of the Whale, which hath been related 
to have been stranded upon New England, it is not very impro- 
bable but that it may have been killed by a certain Horny Fish, 
which is said by Mr. Zerry, in his East India Voyage, to run his 
Horn into the Whale’s Belly; and which is known sometimes 
tu run his Horn into Ships, perhaps taking them for Whales, 
and there snapping it asunder, as happened not long since to an 
English Vessel in the West Indian Seas.’’} 


saw it with the teeth that garnish its weapon. The sea is stained with blood ; the fury of the 
whale is boundless. The swordfish harasses him, strikes him on every side, kills him, and 
flies to other victories Often the swordfish has not time to avoid the fall of the whale, and 
contents itself with presenting its sharp saw to the flank of the gigantic animal about to crush 
it. It then dies like Maccazus (sic), smothered beneath the weight of the elephant of the 
ocean. Finally, the whale gives a last few bounds in the air, dragging its assassin in its 
flight and perishes as it kills the monster of which it was the victim.” 


|** Old Play,” Antiquary, chap. xxx.] 
+ Travels in Canada, 2nd ed., London, 178s, 2 vols. 8vo. 


tAn account of whale-fishing about the Bermudas by an understanding and hardy Seaman. 
Phil. Trans. abr. ed. ii., p. 844. 
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“In the month of August, 1861,” says Couch, “near Westra, 
one of the northernmost islands of the Orkneys, an individual 
of the smaller species of whales, known as the herring-hog, was 
attacked by a swordfish ; and when thus compelled to leap out 
of the water, which it did to the height of six feet, it was ob- 
served that the sword had been thrust into the whale’s body be- 
hind the pectoral fins. Its leaps continued, and then it was 
perceived that a thrasher was assailing it on the sides.”’* 

Captain Crow, quoted by Parnell, relates the following inci- 
dent as having occurred on a voyage to Memet : “One morning, 
during a calm, when near Hebrides, all hands were called up at 
3 A. M., to witness a battle between several of the fish called 
thrashers or fox sharks and some swordfish on one side, and an 
enormous whale on the other. It was the middle of summer, 
and the weather being clear, and the fish close to the vessel, we 
had a fine opportunity of witnessing the contest. As soon as 
the whale’s back appeared above the water, the thrashers, spring- 
ing several yards into the air, descended with great violence 
upon the object of their rancour, and inflicted upon him the most 
severe slaps with their long tails, the sound of which resembled 
the reports of muskets fired at a distance. The swordfish in their 
turn attacked the distressed whale, stabbing him from below, 
and thus beset on all sides and wounded, when the poor crea- 
ture appeared, the water around him was dyed with blood. In 
this manner they continued tormenting him and wounding him 


for many hours, and I have no doubt they in the end completed 
his destruction.”+ 


The following is a story given to Frank Buckland by Mr. 
Hill, captain of an English trawling vessel : 

“The thrasher sharks just do serve out the whales. The sea 
sometimes is all blood. A whale once got under our vessel—the 
Hurricane—to get away from these thrashers, and when she 
was there we were afraid to throw a rope overboard, almost to 
walk out, for fear she would chuck her tail and punch a hole in 
our vessel. She was full length in water, as clear as gin, right 


* History of British Fishes, ii., p. 174. 


t Parnell, Fishes of the Firth of Forth, 1333, p. 216. 
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under our bottom, and laid as quiet as a lamb for an hour and 
a half, and never moved a fin. Where they had been a-thrash- 
ing of her the sea was just like blood. I have seen these ’ere 
thrashers fly out of the water as high as the mast head and down 
upon the whale, while the swordfish was a-pricking of ‘im up 
from underneath. There is always two of ‘em, one up and one 
under, and I think they hunts together; and you can see the 
poor whale blow up in great agitation ; and | be bound the pair 
of ‘em don’t leave him until they have their penn’orth out of 
him. It is just for wengeance they does it. Whether Master 
Whale has offended them or not, it’s hard totell. If they eats 
him they must have a tidy blow-out of him, but I don’t think 
they like the oil. I saw one engagement off the Staples; it was 
all two or three hours they was at it. I don’t think they leaves 
him till they kills him.” 

Egede puts on record the belief of Danish explorers of the 
last century : 

“ The swordfish who is the Whales greatest Enemy ; and when 
he kills one eats nothing but his Tongue, leaving the rest to the 
Shark, Walrus and Birds of Prey.”* 

The last quotation is especially important, since it shows how 
the swordfish and the killer-whale have been confused. It is 
still held, on good authority, that the killers eat the tongues of 
their victims. 

Ata meeting of the Boston Society of Natural History, in 
1864, in reply to a question of Dr. J. B. S. Jackson, about the 
thrasher or swingle-tail shark recently exhibited in Boston, 
Captain Atwood said that they were abundant at Provincetown, 


* Hans Egede, Natural History of Greenland, 1741, p. 37. 

** Three or four of these voracious animals do not hesitate to grapple with the largest baleen 
whales, and it is surprising to see those leviathans of the deep so completely paralyzed by 
the presence of their natural although diminutive enemies. Frequently the terrified animal— 
comparatively of enormous size and superior strength—evinces no effort to escape, but lies in 

a helpless condition, or makes but little resistance to the assaults of its merciless destroyer. 
The attack of these wolves of the ocean upon their gigantic prey may be likened, in some 
respects, to a pack of hounds holding the stricken deer at bay. They cluster about the 
animal's head, some of their number breaching over it, while others seize it by the lips and 
haul the bleeding monster under water ; and when captured, should the mouth be open, they 
eat out its tongue. We saw an attack made by three killers upon a cow whale and her calf, 
in a lagoon on the coast of Lower California, in the spring of 1858. The whale was of the 
California gray species,and her young was grown to three times the bulk of the largest 


| 


ELEVENTH ANNUAL MEETING. 123 


though not so common as the mackerel shark. He also ob- 
served that he placed no confidence whatever in the sturies 
current of attacks on the whales by the thrasher, believing them 
to be quite harmless and unable to hurt a dolphin. The story 
very likely arose from some peculiar movements made by the 
hump-backed whale. Swordfish, he believed, might attack a 
whale and kill him, from what he had seen of the force of their 
thrusts into the bottom of vessels, though he has no evidence 
that they ever do attack them. He was not aware, either, that 
the thrasher ever uses his tail for offensive purposes.* ’ 

Captain Scammon, in his “ Marine Mammals,” gives the fol- 
lowing confirmation of Captain Atwood’s views, speaking of the 
habits of the hump-back whale of the Pacific : 

“In their wanderings they are addicted more than any other 
roqual to ‘breaching,’ ‘ bolting,’ and ‘finning.’ In the mating 
season they are noted for their amorous antics. At such times 
their caressings are of the most amusing and novel character, 
and these performances have doubtless given rise to the fabulous 
tales of the swordfish and thrasher attacking whales. When ly- 
ing by the side of each other the Megapieras frequently adminis- 
ter alternate blows with their long fins, which lovepats may, on 
a still day, be heard at a distance of miles. They also rub each 
other with these same huge and flexible arms, rolling occasion- 
ally from side to side, and indulging in other gambols which can 
easier be imagined than described.” 


ENEMIES. 


Such a large animal as the swordfish can have but few antag- 


killer engaged in the contest, which lasted for an hour or more. They made alternite 
assaults upon the old whale and her offspring, finally killing the latter, which sunk to the 
bottom, where the water was five fathoms deep. During the struggle the mother became 
nearly exhausted, having received several deep wounds about the throat and lips. As soon as 
their prize had settled to the bottom the three orcas descended, bringing up large pieces of 
tiesh in their mouths, which they devoured after coming to the surface. While gorging 
themselves in this wise, the old whale made her escape, leaving a track of gory water behind. 
Instances have been known on the northwestern coast where a band of orcas laid siege to 
whales that had been killed by whalemen, and which were being towed to the ship, in so 
determined a manner that, although they were frequently lanced, cut with boat spades, they 
took the dead animals away trom their human captors, and hauled them under water out of 
sight.”"- (C. M. Scammon, Marine Mammals, p. 89.) 


* Proc. Bost. Soc. Nat. Hist., vol. x., 1864-66, p. 82. 
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onists whose attacks would be disastrous. The tunny or horse- 
mackerel, Orcynus thynnus, other swordfishes, and sharks are its 
only peers in size, and of these the sharks are probably its worst 
foes. 

Capt. N. E. Atwood exhibited to the Boston Society of Nat- 
ural History, December 7th, 1864, the lower jaw of a large 
shark, taken at Provincetown, Mass., in whose stomach nearly 
the whole of a large swordfish was found. Some ten or twelve 
wounds were noticed in the skin of the shark, giving an idea of 
the conflict. The shark was doubtless Galeocerdo tigrina. 

Couch was told by a sailor that he had watched with interest 
the anxious motions of one as it was followed closely and rapid- 
ly in all its turnings by a blue shark. Twice did it leap above 
the surface to escape the near approach of its pursuer, but with 
what success at last the observer had no opportunity of knowing. 

Mr. John A. Thomson states that the billfish (probably Zetrap- 
turus albidus) is their special enemy. Billfish, six to twelve feet 
long, appear about the last of the season, and their appearance is 
a signal that the swordfish are about leaving. 


INVERTEBRATE PARASITES OF THE SWORDFISH. 


Aristotle thus explains the leaping movements of the fish: 
“The tunny and the \7//za suffer from the oestrus at the rising 
of the dog-star, for both these fish at this season have beneath 
their fins a littke worm which is called oestrus, which resembles 
a scorpion and is about the size of a spider; they suffer so much 
from this torment that the XipAzas leaps out of the sea as high 
as the dolphin, and in this manner frequently falls upon 
ships.” 
This description of the parasite is somewhat vague ; yet it is 
evident that allusion is made to one of the Lerneans or gill-lice, 
little crustaceans remotely resembling crabs and lobsters, which 4 
attach themselves to the gills and skin of many kinds of fishes, 
sucking the blood from their veins, and often causing death ; 
dreadful to their victims as was their namesake, the fabled Ler- 
nzean Hydra, to the Argives of old, and not to be destroyed by 
any piscine Hercules and Iolaus. 
In one of the early volumes of the Philosophical Transactions 
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is an account by S. Paulo Boccone of “an extraordinary Sav- 
guisuga or leech, found sometimes sticking fast in the fish called 
Niphias or swordfish.” It is described as “ about four Inches 
long, the Belly of it white, cartilaginous and transparent, with- 
out Eyes or Head, but instead of a Head it had a hollow Snout, 
encompassed with a very hard Membrane; which Snout it thrusts 
whole into the Body of the Fish, as strongly as an Augre is 
wound into a piece of Wood, and fills it full of Blood into the 
very Orifice.” He names it “ Hirudo or Acus cauda utringue pen- 
nata.”’* : 

A specimen taken off Seaconnet, July 22nd, 1875, had fluke 
worms in the external coat of the stomach and in the air- 
bladder. 

I am indebted to Mr. Frederick W. True for the following 
account of the parasites of the swordfish : 

The swordfish is infested by many species of parasites. Some 
hang on the gills, others fasten themselves to different parts of 
the alimentary canal—the esophagus, the stomach, and the in- 
tines—and others still, bore into the flesh. Several species, as 
might be expected from the size of the fish, are among the giants 
of their races. All undoubtedly cause more or less pain to their 
host, but especially those which attach themselves to the gills, 
disturbing their action and destroying their substance. 

The parasites of the swordfish, for convenience, may be classi- 
fied in two groups, the worm-like parasites (//e/minthes) and the 
crustacean parasites. 

a. The worm-like parasites (Helminthes).—Seven species of He/- 
minthes from the swordfish have been described, of which one 
belongs to the group Memateda, or roundworms, four to the 
Trematoda, or tlukes, and two to the Cesfeda, or tape-worms. 
[Description omitted. ] 


FISH PARASITES—THE SUCKERS OR REMORAS. 


Several species of “stays-ships’ or “ remoras” occur on our 
coast. The ordinary kind, such as Leftecheneis naucrateoides, the 


* The | Philosophical | Transactions | and | Collections | To the End of the Year MDCC | 
Abridged | and | Disposed under General Heads | | Vol: IL. | —— | Containing all the | 


Physiological Papers | —— | By John Lowthorp, M. A. and F. R.S. | 
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one with a black stripe down its side and white corners to its 
caudal fin, appears to choose companionship with the sharks, 
while the oceanic species, Echeneis remora, is most often found 
clinging to ships. 

A third species, Remoropsis brachyptera, is the particular para- 
site of the swordfish. I have several times identified it when 
found attached to the fish, and have never known it to be found 
on any other species. It has never come to us, moreover, from 
locality and season which would be inconsistent with a theory 
that it had been brought near shore by a swordfish. 

Still another, Rhombochirus osteochir, seems equally inseparable 
from Zetrapturus albidus. This fact is.known to the Cuban fish- 
ermen, who call it by the name Pega de los agujas, the parasite 
of the spearfish. 

Perhaps the two species are not so fixed in their likings that 
they will change from Xiphias to Tetrapturus.. My friend, Pro- 
fessor Giglioli, of Florence, who speaks of &. brachyptera as a 
fish new to the Mediterranean, obtained from Taranto a speci- 
men said to have been taken from the gills (operculum ?) of 
Tetrapturus belone. 

These parasites probably prefer to cling with their. curious 
suckers to the hard exterior surface of the opercular flap of the 


swordfish. 
THE LOCATION OF THE FISHING GROUNDS. 


In what has already been said regarding the dates of appear- 
ance and local movements of the swordfish in our waters may 
be found all the facts relating to the location of the fishing 
grounds, for the fishermen follow the swordfish wherever they 
appear to be most abundant. 

Early in the season the swordfish are most abundant west of 
Montauk Point, and later they spread over the shoal grounds 
along the coast, even as far north as the Nova Scotia Banks. 
They may be found wherever mackerel and menhaden are abun- 
dant, as may be inferred from the almost universal practice of 
carrying swordfish irons on board of mackerel vessels. 

I quote the statements of three or four correspondents who 
have taken the trouble to interview the fishermen of their re- 
spective localities. 
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Mr. E. G. Blackford writes: “ The following information | 
received from an old swordfisherman, a man whose statements 
may be relied on. The season first opens early in June in the 
neighborhood of Sandy Hook, and continues along the coast as 
far east as Martha’s Vineyard and Nantucket Shoals until about 
the middle of September. They are said to have been caught 
as far north as Cape Sable. At the first cold wind blowing in 
September they disappear, and are not found again on the coast 
that season.” This is the statement of a New York man. 

Capt. Benjamin Ashby, of Noank, Conn., informs mé that the 
swordfish vessels of Noank and New London are accustomed to 
leave the home port about the 6th of July, and throughout the 
month they find fish most abundant between Block Island and 
Noman’s Land; in August between Noman’s Land and the 
South Shoal Light Ship. They first meet the fish twenty to 
twenty-five miles southeast of Montauk Point. In August and 
September they are found on George’s Banks. There is no fish- 
ing after the snow begins to fly. 

A little farther east is the New Bedford fleet. Capt. I. H. 
Michaux, of the schooner Yankee Bride, tells me that swordfish 
strike in about Block Island in the middle of June, and stay in 
that vicinity until the 15th or 2oth of August. North of Cape 
Cod they are taken up to the 20th of October. 

The statements of Mr. John H. Thomson, of New Bedford, 
have already been quoted, but may be epitomized in this con- 
nection. From May 25thto June they are found south of Block 
Island, approaching the Vineyard Sound and the neighboring 
waters through June and to the middle of July. A little later 
they are more abundant to the southeast of Crab Ledge, and 
after August rst to the southeast of Cape Cod and George's 
Banks. 

Tae schooner Northern Eagle, of Gloucester, Capt. George 
H. Martin, when engaged in swordfishing, is accustomed to 
leave Gloucester so as to be on the ground south of Block 
Island by the roth of June, and the fish are followed as far east 
as Portland. 

Mr. Earll ascertained that the swordfish are mostly fished for 
on the coast of Maine from July 1st to September rst. 
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Halibut vessels on La Have and Sable Island Banks occasion- 
ally take these fish upon their lines. 

Mackerel vessels on the New England coast are always pre- 
pared for swordfish when cruising among mackerel schools. I 
am not aware that they are ever seen on the mackerel grounds 
of the Gulf of St. Lawrence. 


APPARATUS OF CAPTURE. | 


The apparatus ordinarily employed for the capture of the 
swordfish is simple in the extreme. It is a harpoon with detach- 
able head. When the fish is struck the head of the harpoon re- 
mains in the body of the fish, and carries with it a light rope, 
which is either made fast or held by a man in a small boat, or is 
attached to some kind of a buoy, which is towed through the 
water by the struggling fish and which marks its whereabouts 
after death. 

The harpoon consists of a pole fifteen or sixteen feet in 
length, usually of hickory or some other hard wood, upon which 
the bark has been left, so that the harpooner may have a firmer 
hand-grip. This pole is from an inch and a half to two inches 
in diameter, and at one end is provided with an iron rod or 
“shank,” about two feet long and five-eighths of an inch in 
diameter. This “ shank ” is fastened to the pole by means of a 
conical or elongated cup-like expansion at one end, which fits 
over the sharpened end of the pole, to which it is secured by 
screws or spikes. A light line extends from one end of the pole 
to the point where it joins the “ shank,” and in this line is tied 
the loop, by which is made fast another short line which secures 
the pole to the vessel or boat, so that when it is thrown at the 
fish it cannot be lost. 

Upon the end of the “ shank ” fits somewhat securely the head 
of the harpoon, known to the fishermen by the names of sword- 
fish iron, lily iron, or Indian dart. The-form of this weapon 
has undergone much variation, as is shown in the series of fig- 
ures of specimens in the National Museum. The fundamental 
idea may very possibly have been derived from the Indian fish 
dart, numerous specimens of which are in the National Museum. 
However various the modifications may have been, the similarity 
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of the different shapes is no less noteworthy from the fact that 
all are peculiarily American. In the enormous collection of 
fishery implements of all lands in the late exhibition at Berlin, 
nothing of the kind could be found. What is known to whalers 
as a toggle-harpoon is a modification of the lily-iron, but so 
greatly changed by the addition of a pivot by which the head of 
the harpoon is fastened to the “shank” that it can hardly be 
regarded as the same weapon. 

The lily-iron is in principle exactly what a whaleman would 
describe by the word “toggle.” It consists of a two-pointed 
piece of metal, having in the center, at one side, a ring or socket 
whose axis is parallel with the long diameter of the implement. 
In this is inserted the end of the pole-shank, and to it, or near 
it, is also attached the harpoon-line. When the iron has once 
been thrust point first through some solid substance, such as the 
side of a fish, and is released upon the other side by the with- 
drawal of the pole from the socket, it is free, and at once turns 
its long axis at right angles to the direction in which the harpoon- 
line is pulling, and thus is absolutely prevented from withdrawal. 
The principle of the whale-harpoon or toggle-iron is similar, 
except that the pole is not withdrawn, and the head, turning up- 
on a pivot at its end, fastens the pole itself securely to the fish, 
the harpoon-line being attached to some part of the pole. The 
swordfish lily-iron head, as now ordinarily used, is about four 
inches in length, and consists of two lanceolate blades, each 
about an inch and a half long, connected by a central piece 
much thicker than they, in which, upon one side, and next to 
the flat side of the blade, is the socket for the insertion of the 
pole-shank. In this same central enlargement is forgedan open- 
ing to which the harpoon-line is attached. The dart-head is 
usually made of steel ; sometimes of iron, which is generally 
galvanized ; sometimes of brass. 

The entire weight of the harpoon-pole, shank, and head should 
not exceed eighteen pounds. 

The harpoon-line is from fifty to one hundred and fifty fa- 
thoms longs, and is ordinarily what is known as “ fifteen-thread 
line,” At the end is sometimes fastened a buoy, and an ordin- 
ary mackerel keg is generally used for this purpose. 


| 


130 FISH-CULTURAL ASSOCIATION. 


In addition to the harpoon, every swordfisherman carries a 
lance. This implement is precisely similar to a whaleman’s 
lance, except that it is smaller, consisting of a lanceolate blade 
perhaps one inch wide and two inches long, upon the end of a 
shank of five-eighths-inch iron, perhaps two or three feet in 
length, fastened in the ordinary way upon a pole fifteen to eigh- 
teen feet in length. 


THE MANNER OF FITTING A VESSEL FOR SWORDFISHING. 


The swordfish are always harpooned from the end of the bow- 
sprit of a sailing vessel. It is next to impossible to approach 
them in a small boat. All vessels regularly engaged in this 
fishery are supplied with a special apparatus for the support of 
the harpooner as he stands upon the bowsprit, and this is almost 
essential to success, although it is possible for an active man to 
harpoon a fish from this station without the aid of the ordinary 
framework. Not only the professional swordfishermen, but 
many mackerel schooners and packets are supplied in this man- 
ner. 

The swordfish “ pulpit” is constructed as follows: The har- 
pooner stands upon the tip of the bowsprit, outside of the jib- 
stay. At this point is fastened a square plate of iron as wide as 
the bowsprit. In the middle of this plate is a mortise two inches 
square, and extending three or four inches down into the wood, 
forming a socket for an upright iron bar two inches square and 
three feet high. At the top of this bar is a bow of iron bent 
backward in semicircular form to surround the waist of the har- 
pooner, the ends of the bow being separated by a distance of 
perhaps two feet. In the ends of the bow-iron are holes through 
which are passed irons to hold the dart when not in use. 
Through these same holes are sometimes passed ropes, by which 
is suspended a swinging seat for the use of the harpooner when 
not in action. When not in use the dart is lashed in a horizontal 
position to the top of the “ rest.” The lance is usually allowed 
to rest against the jibstay, to which it is secured by passing it 
through loops of rope arranged forthe purpose. Upon the tip 
of the bowsprit, at the base of the rest, isa platform of wood 
about two feet square, large enough to afford a firm foot-hold to 
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the harpooner. The harpoon-line is coiled upon the bow of the 
vessel, the buoy usually resting upon the bulkhead or close at 
hand. A second harpoon-line, attached to the reserve or second 
harpoon is coiled upon the other side. 

The struccure above described is usually called a “rest,” 
though not infrequently the “pulpit.” Captain Benjamin Ashby 
always called it the “oresembo.” I was unable to obtain from 
him any derivation of this remarkable word. He informed me 
that he had always used this name because the thing looked to 
him as if it ought to be called by that name, and that he had 
never heard anyone else call it so except the members of his own 
crew, who had learned the word from him. This is a curious 
illustration of the arbitrary manner in which fishermen are ac- 
customed to coin names for new articles of apparatus. Althougn 
many archaic and provincial terms whose etymology is plainly 
traceable are in use among our seafaring men, there are numer- 
ous others for whose meaning and origin it would be vain to 
search. 

I have been unable to learn when and by whom this peculiar 
piece of apparatus was devised. 


MANNER OF CAPTURE. 


The swordfish never comes to the surface except in moderate, 
smooth weather. A vessel cruising in search of them proceeds 
to the fishing ground and cruises hither and thither wherever the 
abundance of small fish indicates that they ought to be found. 
Vessels which are met are hailed, and asked whether any sword- 
fish have been seen, and if tidings are thus obtained, the ship's 
course is at once laid for the locality where they were last no- 
ticed. A man is always stationed at the masthead, where, with 
the keen eye which practice has given him, he can easily descry 
the tell-tale dorsal fins at a distance of two or three miles. 
When a fish has once been sighted the watch “sings out,” and 
the vessel is steered directly towards it. The skipper takes his 
place in the “pulpit,” holding the pole in both hands by the 
small end, and directing the man at the wheel by voice and ges- ° 
ture how to steer. There is no difficulty in approaching the fish 
with a large vessel,‘ although, as has already been remarked, 
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they will not allow a small boat to come near them. The vessel 
plows and swashes through the water, plunging the bowsprit 
through the waves, without exciting their fears. Noises frighten 
them and drive them down. Although there would be no diffi- 
culty in bringing the end of the bowsprit directly over the fish, 
a skillful harpooner never waits for this. When the fish is from 
six to ten feet in front of the vessel it is struck. The harpoon is A 
never thrown, the pole being too long. The strong arm of the 
harpooner punches the dart into the back of the fish, right at the 
side of the high dorsal fin, and the pole is withdrawn and fas- | 
tened again to its place. When the dart has been fastened to | 
the fish, the line is allowed to run out as far as the fish will carry 
it, and is then passed in a small boat which is towed at the stern. 
Two men jump into this, and pulling in upon the line until the 
fish is brought in alongside ; it is then killed with a whale lance 
or a whale spade, which is stuck into the gills. ‘ 
The fish having been killed, it is lifted upon the deck by a pur- 
chase tackle of two double blocks rigged in the shrouds. 
The fishermen have a theory to the effect that the swordfish can 
see nothing directly in front of him on account of the peculiar 
location of the eyes, and there are instances of their having been 
approached and killed by men in a skillfully managed dory. 


THE PERILS AND THE ROMANCE OF SWORDFISHING. 


The pursuit of the swordfish is much more exciting than ordi- 
nary fishing, for it resembles the hunting of large animals upon 
the land, and partakes more of the nature of the chase. There is 
no slow and careful baiting and patient waiting, and no disap- 
pointment caused by the accidental capture of worthless “ bait- 
stealers.”. The game is seen and followed and outwitted by 
wary tactics, and killed by strength of arm and skill. The 
swordfish isa powerful antagonist sometimes, and sends his pur- 
suers’ vessel into harbor leaking, and almost sinking, from in- 
juries which he has inflicted. I have knowna vessel to be struck 
by wounded swordfish as many as twenty times in one season. 

‘ There is even the spice of personal danger to give savor to the 
chase, for the men are occasionally injured by the infuriated fish. ( 
One of Captain Ashby’s crew was severely wounded bya sword- 


EEE 


ELEVENTH ANNUAL MEETING. 133 


fish which thrust its beak through the oak floor of a boat on 


which he was standing, and penetrated about two inches in his 
naked heel. The strange fascination draws men to this pursuit 
when they have once learned its charm. An old swordfisher- 
man, who has followed the pursuit for twenty years, told me 
that when he was on the cruising ground he fished all night in 
his dreams, and that many atime he has bruised his hands and 
rubbed the skin off his knuckles by striking them against the 
ceiling of his bunk when he raised his arms to thrust the har 
poon into visionary monster swordfishes. 


A LANDSMAN’S DESCRIPTION OF SWORDFISHING. 


Mr. C. F. Holder, of New York, published in Forest and 
Stream, February 17th, 1876, the following description of a trip 
after swordfish in Block Island sound : 

“ Lying all night in the harbor of Wood's Holl, we had ample 
time to prepare for sport, and at three o'clock in the morning 
our little sloop was swinging around, and, gathering herself to- 
gether, headed for Gay Head. The vessel was a common sloup 
of about sixty tons, its only peculiarity being a stanchion, with 
a curved top, to hold the harpooner, rigged on the extreme end 
of the bowsprit. At nine o’clock we were out of sight of the 
Vineyard. The wind settling, I was informed that I could go 
aloft and use my weather-eye, and the better I used it the more 
fish we would get. After not a few attempts toclimb the greasy 
pole of a mast, I found myself aloft, with a firm grasp upon the 
throat of the gaff, my weather-eye, contrary to orders, full of 
tar, and my port on the lookout for the game. We were just 
moving along, and I was taking in the horizon for miles around 
when the man at the bow uttered a sound, which was a sort of a 
cross between a cluck and a groan, which I saw meant ‘port,’ 
and that something had been sighted. The old craft fell lazily 
away, and I then saw two dark forms, with their razor-like fins 
out of the water, slowly moving along ahead of us. The cap- 
tain signaled at once for me to come down, and as I reached the 
deck the fun commenced. The man waited until we were almost 
upon them, and as one of them turned, as if in idle curiosity to 
see what the great shadow meant, he hurled a spear, and the 
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next moment the huge fish sprang from the water, and with a 
furious twist tried to shake out the iron. So great was the effort 
that it fell on its side with a crash, and for a moment was still, 
but it was only for a second, the line jumped into activity and 
rushed out so you could not follow it, now swaying to and fro, 
making the water fly like rain. About fifty feet of line had gone 
out when six of us managed to get a fair hold on the line, and 
attempted to try our strength. If six individuals were ever 
jerked around in a more vivacious manner, they have my utmost 
sympathies. Now the swordfish would land us altogether in a 
heap, then slacken up and take us unawares, throwing us to the 
deck with a force that fully came up to my preconceived ideas 
of the sport. He would undoubtedly have dragged us all over- 
board if the rope had not been sure and fast. This sort of fus 
was kept up for about fifteen minutes, when the fish perceptibly 
weakened, and the long rushes to the right and the left grew 
feebler and feebler, until we ventured to haul in. At last we had 
the brute alongside. A rope was rigged from the peak and fast- 
ened around the long sword, and the monster was rolled on 
board the sloop. We measured our game, which was nine feet, 
six inches long. Though I have frequently caught sharks which 
measured thirteen feet, 1 never saw any that showed near the 
strength of this peculiar creature. . 

“ We cruised all day in the vicinity, and succeeded in capturing 
three more, varying in length from six to nine feet, and as we 
returned to Wood’s Holl I felt that I had well earned my expe- 
rience.” 


THE CAPTURE OF SWORDFISH BY HOOK AND LINE. 


One or two instances are on record of the capture of swordfish 
upon an ordinary hand-line, and it is probable that this is much 
more common than has been usually supposed. Captain George 
H. Martin, of Gloucester, informed me that he had seen seven 
caught in this manner in one day in the South Channel. They 
were caught in water fifteen to twenty-five fathoms deep, on the 
old-fashioned George’s cod-hook, with a six-inch shank. Mack- 
erel were used for bait ; these were split down the tail so that 
the shank of the hogk could be entirely hidden in the gash. 


| 
| 
| 
| 
| 


ELEVENTH ANNUAL MEETING. 135 


I have been told that they are also taken in this way about 
Block Island, and a similar method of fishing is described by 
Italian writers. 

Within the past three years it has not been unusual for sword- 
fish to become entangled in the long lines of the halibut fisher- 

men on the northern banks. The manner in which this occurs 
has already been discussed above. 

I have collected several instances. [n 1877, in the month of 
August, Captain Daniel O’Brien of the schooner Ossipee, of 
Gloucester, fishing in two hundred fathoms of water, between 
Le Have and Western Bank, caught, in one voyage, five sword- 
fish. 

At about the same time Captain R. L. Morrison, of the 
schooner Laura Nelson, fishing in 275 fathoms, on Sable Island 
Bank, caught three swordfish. Another vessel in August, 1877, 

{ fishing on Le Have, in from 175 to 180 fathoms, caught twelve, 
as well asthree or four more in September. August 17th, 1878, 
Captain Joseph W. Collins, of the schooner Marion, fishing in 
the southwest prong of Banquereau, in two hundred fathoms of 
water, caught one swordfish; again, on October rst, fishing 
southeast of Sable Island, in 175 fathoms, caught one sword- 
fish on his trawl, and saw several others swimming at the sur- 
face ; October 8th, caught another on Banquereau, in the locality 
first mentioned. In August, 1878, Captain Greenleaf, of the 
schooner Chester R. Lawrence, of Gloucester, fishing in 140 
fathoms, caught thirteen in one trip. I cannot learn that this 
manner of capture was ever known before 1876, but it has since 
become so frequent that it excites no remark for a halibut- 
catcher to unload several swordfish among its halibut. This 
manner of taking the swordfish is, of course, purely accidental, 
and is rather a vexation than otherwise to the fishermen. It is 
probable that the fish take the bait when the line is being set, 
and they are swimming near the surface, and they are involun- 
tarily carried down by its great weight. 

The vessels engaged in swordfishing are sloups and small 

schooners of generally less than fifty tons. The crew is also 
small, consisting of two or sometimes three men besides the 
: cook anda boy. Although many vessels are employed in this 
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fishery for several successive years, there are many others 
which fit out for a single season or for a part of a season. Oth- 
ers, on the south coast of New England, divide their time be- 
tween fishing for seabass and hunting for swordfish, all warm 
and quiet days being devoted to the latter pursuit. Six or eight 
vessels from New London are thus employed, as well as others 
from Noank and Bridgeport On the coast of Maine, as has al- 
ready been mentioned, many of the smaller fishing vessels fitted 
for the capture of mackerel and cod, devote a part of the season 
to swordfishing. Other vessels, among them occasionally a 
gentleman’s yacht, enter the field for a cruise or two in the 
course of asummer. To do this is a favorite recreation for old 
swordfishermen engaged in other work. Numerous mackerel 
schooners carry the swordfish “ pulpit” on their bows, and so 
do various coasters and packets. 

It has therefore not been thought desirable to attempt to make 
a list of the vessels engaged in the swordfishery, or even an 
exact enumeration of them. In 1879 estimates by careful men 
engaged in the business fixed the number belonging in different 
ports as follows: 


New York (hailing from New London)............. re 


In 1874, according to Mr. Thompson, New Bedford had twelve 
vessels in this fishery. In 1877 the estimates of total number 
of vessels made by different men varied between thirty and forty. 

To show how uncertain the continuance of vessels in this 
fishery may be, I will refer to the annals of Gloucester. In 1876, 
one schooner, the Meteor, was engaged ; in 1877, the schooner 
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Champion; in 1878, the schooner Northern Eagle; while in 
1879 and 1880 the field is abandoned by this port. 


FINANCIAL PROFITS TO FISHERMEN. 


I have before me the record of a single schooner for the sea- 
son of 1878, from which it appears that in the season of four 
months eight trips were made, averaging about twelve days in 
continuance. One hundred and sixty-three fish were taken be- 
tween June 8th and September 2oth, weighing in the aggregate, 
in round numbers, about 47,000 pounds, dressed. These were 
sold at an average price of three cents per pound. The 
gross stock of the season would amount to about $1,300. From 
this must be deducted the expense of living, the interest on cap- 
ital invested, and the wages of the cook and the boy. The re- 
mainder would probably not exceed eight or nine hundred dol- 
lars, and the profits have to be divided among the two or three 
men composing the crew and the owner of the vessel. It is not 
probable that many vessels stock as large a proportionate 
amount as did the Northern Eagle. The success of one New 
Bedford vessel in the season of 1878 was spoken of as extraor- 
dinary, the return being $311 to each of the crew’s share. 

The price of swordfish is low, and the success of the voyage is 
always somewhat precarious. A few small vessels with expe- 
rienced skippers apparently succeed in making a fair living, 
but that the profits are not great is clearly indicated by the fact 
that there is no great increase in the number of vessels engaged, 
and that so many are constantly undertaking and abandoning 
the swordfishery. 


HISTOR® OF THE AMERICAN SWORDFISHERY. 


There are few data on which to found conjecture as to the 
time when the swordfish came to be regarded as sufficiently use- 
ful to be sought for by fishermen. One of the earliest records 
of its use for food is found in the Barnstable Paériot, of June 
30th, 1841, in which it is stated that the fishermen of the island 
south of Cape Cod take a considerable number of these fish 
every year by harpooning them, and that about two hundred 
pounds a year are pickled and salted at Martha’s Vineyard. 
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Captain Atwood remembers seeing swordfish on the coast of 
Maine as early as 1826, although up to the time of his retirement 
from active participation in the fisheries, in 1867, no effort was 
made by the fishermen north of Cape Cod to capture them. 

The fishery apparently sprang into existence and importance 
between the years 1840 and 1855, upon the south coast of New 
England. Captain Ashby first: engaged .in it in 1859, when it 
was apparently a well-established industry. In 1861 it is re 
_ ported that some thirty vessels in New Bedford were profitably 
engaged in this business on the favorite ground, fifteen to 
twenty miles southeast of Noman’s Land.* 

Mr. Earll ascertained that little attention was paid by the 
fishermen of Portland, Me., to swordfish until within two or 
three years. This fishery is carried on at odd times by mack- 
erel gill-net fishermen, and by cod-trawling vessels when their 
regular industry is interfered with by the abundance of dogfish. 
The season for dogfish is also the time for swordfish, and at the 
present time, when the price of swordfish justifies it, smaller 
fishermen, when they are driven from their regular work by the 
dogfish, make trips for the express purpose of capturing sword- 
fish. Mackerel-seiners are beginning to carry swordfish irons, 
and are often very successful in killing the fish. 

At the present day, and for five or six, years past, perhaps 
much longer, there has been very little change in the number of 
vessels engaged, this varying from thirty to forty approximately 
in different years. 

Captain Epas W. Merchant, of Gloucester, who has been fa- 
miliar with the fisheries since 1804, tells me that the first sword- 
fish ever brought to Gloucester within hig recollection, was 
caught on George’s Bank about the year 1831, by Captain Pugh, 
who brought it in and sold it at the rate of, eight dollars a barrel, 


* Swordfish have been taken this season in large numbers. New Bedford vessels have 
made a good thing in them. Few of the boats failed to take one or two daily. Captain Cobb, 
of the pilot boat Vision, in a day and a half took nine. the largest weighing four hundred 
pounds. Thirty vessels are fifteen miles south and east from Noman’s Land, or sixty miles 
out from New Bedford, and same distance from Nantucket. The season extends from June to 
September. The fish generally weigh four hundred or five hundred pounds, and are from ten 
to twelve feét long. They are sold in New York. After a fish is harpooned it scuds away, 
with a coil of rope paying out, and sometimes an hour is used before he is brought on board. 
—Barnstable Patriot, August 20th, 1861. 
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salted. Fishermen had before that been very much afraid of 
them, but afterwards a good many were caught. 


THE CAPTURE OF THE SWORDFISH IN THE MEDITERRANEAN. 


M. Victor Meunier, in his treatise “ Les Grandes Peches,” p. 
141, describes the various methods formerly and at present in 
use in the fisheries in the Mediterranean. The Greeks were ac- 
customed to use boats with projecting bows, modeled to resem- 
ble a swordfish, and painted with its peculiar colors. This the 
unsuspecting fish would approach, thinking to meet one of its 
own kind. The fishermen, taking advantage of the mistake, 
would pierce it through and through with their lances. Al- 
though surprised, the swordfish would defend itself with vigor, 
striking the treacherous boat with its sword and endangering its 
safety, while the fishermen strove to seize it by the head and, if 
possible, to cut off its sword. Having overcome their captive, 
they would fasten it behind their boat and carry it ashore. Op- 
pian compared this method of fishing to a military strategem. 
This ruse was known also to the Romans, and in their time the 
swordfishery was one of the most important. They also cap- 
tured these fish in madragues, in whichthey were easily entangled 
while pursuing tunnies and other fishes of the mackerel tribe. 
“Although he is able to break the nets,” said Oppian, “he 
shrinks from it ; he fears some snare, and his timidity counsels 
him ill ; he ends by remaining a prisoner within the ring of the 
net, and becomes the prey of the fishermen, who with united 
effort drag him to the shore.” This does not always occur, to 
be sure, for often, to the grief of his would-bt captors, he breaks 
the walls of his sepulcher, liberating also the other fishes buried 
with him. ‘ 

There is'at the present day a fishery in the Straits of Messina, 
continuing on the Calabrian shore from the middle of April to 
the latter part of June; on the Sicilian shore from the first of 
July to the end of September. The Calabrian fish appear to 
approach by the Pharos, the Sicilian ones by the southern en- 
trance of the straits. This summer fishery has for its object the 
capture of the large fish, which are killed with a lance. The 
boats used are about eighteen feet long, four feet deep, and 
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broader at the stern than at the bow. There is a single mast, 

seventeen feet high, surmounted by a brace of a curved form, 

intended to support the lookout, who gains access to it by steps 

fastened to the mast. The lookout from this elevated station 

views the movements of the fish, and by voice or gesture directs 

the movements of the oarsmen. At the proper time he descends, ‘ 
and standing on a narrow thwart amidships he aids the waist {1 
oarsmen and performs the office of steersman. 

At the bow stands the man who strikes the fish. His lance is 
about twelve feet long, with an iron head, which, from the vague 
description of Meunier, appears to resemble closely the American 
lily-iron. This is detachable, and to it is fastened a line as thick 
as one’s little finger and six hundred feet long (two hundred 
meters). 

Two guards are also stationed on the shore. On the-Cala- 
brian coast they climb upon high rocks and cliffs; on the op- y 
posite shore, where there are none, they stand on a tower, built 
expressly for this purpose, about eight hundred feet in height. 

“ Everything being arranged,” says Spallanzani, “ behold the 
order of the fishery. When the two watchmen perched upon the 
tops of the rocks or of the mast judge that a swordfish approaches 
from afar, by the change in the color of the water, at the surface 
of which he swims, they signal with the hand to the fishermen, 
who row toward it with their boats, and they do not cease to cry 
out and to make signs until the other lookout on the mast of the 
boat has perceived the fish and follows it with his eye. At the 
voice of the latter the boat veers now to the right, now to the 
left, until the larfcer, standing at the bow, weapon in hand, 
catches sight of the fish. Now the lookout descends from his 
mast, stations himself among the oarsmen, and directs their 
movements in accordance with signals given him by the lancer ; 
he seizing a favorable opportunity, strikes the fish, often at the 
distance of ten feet. Immediately he slackens out the rope, 
which he holds in his hands, while the boat, with the force of all 
its oars, follows the wounded fish until he has expended all his 
strength. Then he rises to the surface ; the fishermen, approach- 
ing, fasten to him with an iron hook and carry him to the shore. \ 
Sometimes the fish, furious from his wound, strikes the boat and 
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pierces it with his sword, so the fishermen stand on their guard, 
especially if the animal is large and active. 

The young fish are captured in nets about three hundred feet 
long,@alled palimadaris. These are stretched between two boats 
with lateen sails, moving along, entangling in their meshes 
everything which they touch. Spallanzani protested vehemently 
against this fishery. It is carried on from October to March. 

Oppian describes a method of capture used in the Mediter- 
ranean. A bait was fastened with a sliding noose to the line at 
a distance above the naked hook, and the whole was so contrived 
that when the swordfish seized the bait with its mouth the hook 
seized it from behind with great force. This story is declared 
by writers of the present day to have been fanciful and without 
foundation. 

I am indebted to Mr. Frederick W. True for the following 
translation from Prof. Adolfo Targioni Tozetti’s essay on “ The 
Fisheries of Italy,” published in 1870,* which gives briefly a 
description of the methods now employed in the vicinity of Mes- 
sina and elsewhere on the Italian coast :+ 

“Swordfish are taken from time to time, together with the 
tunnies, in the éonnare ;{ but hook-and-line and gill-net fisheries 
are also carried on, the methods of which we may describe 
somewhat at length. 

“ Two very distinct fisherises are prosecuted—one by day, the 
other by night. The former is carried on by means of peculiarly 
constructed nets celled pa/amitare ; the latter by the use of har- 
poons, or draffniere, as they are called. The harpoon fishery is 
prosecuted in the Straits of Messina, on the coasts of Calabria 
and Sicily, and among the Eolian Islands. 

“ The fish appear earliest along the coasts of Calabria, between 
Givia, Tauro, Palmi, Bagnara, and Scilla, and hence it is in these 


* La Pesca nei Mari d'Italia e la Pesca all’Estro Esercitata do Italiani. <Catalogo degli 
Espositori e delle core esposte Sizione Italiana, Esposizione Internazioneale di Pesce in Ker- 
lino. 1880, Firenze Spamperia Reale, 188, pp. xv-cxxxvi. 

Swordfish Fishery—Pesca della Pesce spada, pp, Ixix-Ixxiii. 

+ The author states that the material for the following article is derived from the writing 
of Duhamel, Oppian, Spallanzani and Vetrioli. 

¢ A kind of pound net constructed for the capture of tunnies or horse mackerel (Orcyaus 
thynnus). 
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localities that the fishery first begins. It is prosecuted later in 
the season on the Sicilian coast, between S. Teresaal Faro, Gazzi, 
Salvatore del Greci, and Capo Palero. 

“ The net fishery on the Calabrian coast is carried o® most 
extensively between Palmi and Scilla, the harpoon fishery be- 
tween Palmi and Capo delle Volpi. On the Sicillian coast nets 
are principally between S. Teresa and Gazzi, but between Sal- 
vatore die Greci and Capo Pelero, where the management of 
nets would be very difficult on account of the deep water and 
rapid currents, the harpoon fishery prevails. 

“The season of the regular fishery in Calabria extends from 
the middle of April to the end of June, and in Sicily from the 
middle of July to the middle of August. The capture of young 
swordfish, however, continues to increase long after this time, 
the season often extending to the middle of October. Fish 
weighing little more than a single kilogram are frequently taken, 
and the practice, therefore, has been strongly censured. In the 
latter part of October both adult and young fish disappear, re- 
treating, as many suppose, to the depths of the ocean. They re- 
appear in spring, prior to spawning time, and remain on the 
fishing grounds throughout the entire season. 

‘Fisheries are also carried on, but with more or less irregu- 
larity, among the Liparian Islands, near Tropea, in Calabria, in 
the tunny-nets of Nulazzo, Alliveri and S. Giorgio, near Patti, 
and in the waters of Sardinia. 

“‘ The fishery on the Sicilian and Calabrian coasts is prosecuted 
at certain fixed stations. At some of the stations, such as sta- 
tion 25, in Calabria, net and harpoon are carried on with equal 
success ; but at others, as for instance at station 21, in Sicily, 
only the harpoon fishery can be prosecuted, and at others, 
again, as at station 20, the net fishery alone prospers. 

“The stations are occupied by the gangs (ose) of fishermen. 
The conformation of some portions of the coast of Calabria is 
such that the day fishery with nets cannot be carried on, and at 
these points each gang comprises two boats, or feluccase, of 
from ten to sixteen tons, two skiffs for each felucca, and one ad- 
ditional skiff used in carrying on communication between the 
boats. 
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“The Palamitara is set from time to time, and at each station 
is fitted up in the manner deemed most suitable by the fishermen. 
It is made of strong hemp twine, and is hung to two ropes, the 
upper being buoyed by cork floats, and the lower weighted with 
leads. The length of the net varies between six hundred and 
eight hundred meters, the breadth is sixteen meters, and the area 
14,000 to 15,000 meters, more or less, according to the depth of 
water, which on these coasts varies between forty and six hun- 
dred meters; the mesh measures about seventeen centimeters 
far. Each end of the upper rope is tied to a large cork buoy, to 
which a bell is attached, which sounds with every motion 
of the net. 

“* By these arrangements the net has sufficient play, so that it 
is not liable to injury by the sea. At the same time, when a fish 
strikes the net and is gilled, the more it struggles to get free the 
more it gets entangled. Inthe meantime the ringing of the bell 
gives the fishermen the signal that a fish is captured, and they 
hasten to free the net and set it again. 

“The methods of the harpoon fishery are very different. Two 
watchmen are employed, one having his station on the cliffs 
overlooking the water, and the other at the masthead of the fel- 
ucca. The mast of the felucca is usually twenty or more meters 
in height, and the watchman climbs to his station by means of a 
rope ladder. The watchman on the cliffs scans the sea far and 
near, and when he perceives a swordfish gives the signal to a 
lookout, called fariere, foriere, or foliere, standing at the mast- 
head of some one of the boats, or /outro, at the station. 

“The watchman indicates the movements of the fish by cer- 
tain signals. For instance, he cries out ‘za susu,’ meaning that 
the fish goes yonder, or toward I] Faro; or ‘va jusu,’ he goes 
down, that is, toward Messina ; or ‘va forra,’ he goes out, or to- 
ward Levante ; or sometimes ‘za w’ferra,, meaning that the fish 
is swimming toward the shore. 

“The lookout, at first obeying these signals, and then relying 
on his own observations, guides the /outre toward the fish. When 
the boat has approached sufficiently near, the harpooner strikes 
the fish with his drafiniera, or harpoon. 

“ The drafiniera consists of a wooden staff twelve feet long, 
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furnished with an iron seven inches in length. The iron has 
two wings, and is constructed in such a manner that when 
it strikes the fish the point enters the flesh and the wings spread 
in the wound.* A rope, or frotese, often six hundred feet or 
more in length, is fastened to the harpvon head, so that it may 
be recovered when the fish, weakened by loss of blood, is cap- 
tured and brought into the boat. 

“A short warp is tied to the staff of the harpoon, by which 
when the head is detached it is brought back into the boat. Af- 
ter the fish is struck, the /oxtro puts back to the station, leaving 
the chase and capture of the wounded fish. to a second boat. 
Usually he is easily captured, but sometimes by dashing against 
the boat or by other movements he manages to free himself 
and make his escape. 

“A fishery very similar to that carried on at the present time 
was described by Polibius, according to Strabo, more than two 
thousand years ago. The account of the fishery at Messina 
given by Oppiant is somewhat fanciful and inaccurate, but in 
the last century Spallanzani gave a more strictly technical de- 
scription of it.[ Recently the fishery has been accurately de- 
scribed in elegant Latin verse by Vetrioli.§ 


THE CAPTURE OF THE SWORDFISH IN THE MEDITERRANEAN. 


“The following table gives the number of fishermen, and 
boats, engaged in the swordfish fishery on the Sicilian and Cala- 
brian coasts : 


1. The Harpoon Fishery., 
Calabria. Sicily. 
-Large boats (or feluche).. ............. 6 52 


* This iron resembles closely the American lily-iron. 
t Oppiano, Della Pesca, lib. iii. 
¢ Spallanzani, Niaggi alle due Sicillie ecc. vol. iv., p. 708, et seq. 


§ Vetrioli, Xiphias Carmen, Naples, 1870. 
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2. The Gilinet Fishery. 
Calabria. Sicily. 
Boats of three tons burden 50 
Fishermen 400 


“‘ The fishery is extremely productive. On the coasts of Sicily 
a gang of fishermen frequently capture fifty fish, each weighing 
from one hundred to two hundred kilograms, in a single day, 
and on the Calabrian coast twenty fish. 
“The following table shows the average annual catch in Sicily 
and Calabria : 
1. The Harpoon Fishery. 


Kilograms. 
On the Calabrian coast.... 


On the Sicilian coast 


2. The Gillnet Fishery. 


On the Calabrian coast... 
On the Sicilian coast 


“The products of the fishery are consumed principally in 
Sicily and on the mainland of Italy. A portion, however, is 
preserved in salt or oil, and sometimes exported. The flesh of 
the swordfish is excellent when fresh, and is not so liable to be- 
come soft when canned as that of the tunny or horse-mackerel. 
It therefore always commands a high price. 

“It has been claimed that, in order to prevent a decline in the 
fishery, hook-fishing should be prohibited from the middle of 
January to the first of April, and that a fine should be imposed 
on those who capture the young fish. It has been suggested, 
also, that no nets should be allowed to be set in the Straits of 
Messina within two hundred meters from the shore. 

“ The result of the experiments in artificial hatching of sword- 
fish in certain enclosures and marshes in the vicinity of I] Faro 
appears to be somewhat uncertain ; but, at all events, they may 
open the way for more practical and successful operations in the 
future.” 


RECORD OF A GLOUCESTER SCHOONER FOR THE SEASON OF 1878. 


As an example of the manner in which a season of swordfish- 
ing is passed, and of the yield of a very successful period of 
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work, a record is here given of the trips of the schooner North- 
ern Eagle, of Gloucester, Capt. George H. Martin. 


TRIPS OF NORTHERN EAGLE, CAPT. GEORGE H. MARTIN. 


Length 
No. of of trip. Price. 
trips. Date of start. Days. No. of fish taken. Where sold. Cents. 
I june7... . 10 16 (5,000 Ibs.) Boston. ... 3 
2 June 19..... 22 (6,600 Ibs.) Ga 
3 June 30 .. 14, 12 (3,700 Ibs.) Newport... 2% 
4 July 12... I 20 (5,800 Ibs.) Boston .... 3 
5 37 (9,000 Ibs.) do. 5 
6 August 15. 15 26 (6,500 Ibs.) do. 3 
7 Sept. 1 16 16 (5,600 Ibs.) do. (2) 
8 Sept. 20. ... 14 14 (4,500 Ibs.) do. (3) 


163 (46,700 Ibs.) 


RESULTS OF TRIPS BY OTHER VESSELS. 


Capt. Benjamin Ashby went swordfishing in the schooner N. 
H. Dudley two successive years, in 1859 and 1860. In July and 
August, 1859, he took one hundred and eight fish ; the next year 
eighty-eight. 

The schooner Yankee Bird, of New Bedford, boarded in Pro- 
vincetown Harbor, August, 1879, had already that season taken 
sixty fish. 

Mr. Earll reached Portland in the progress of the fishery 
census investigation, July z9th, 1880. On this day, he writes, 
thirty-five to forty fish were brought in, and on the first of 
August two hundred more were landed, sixty by one vessel. 


STATISTICS OF CAPTURE. 


It is at present only possible to give estimated statistics of 
capture, though a year hence, when the returns of the fishery 
census, now in progress, shall have been tabulated, much more 
accurate figures will be attainable. Putting the number of ves- 
sels regularly employed in swordfishing at forty, estimating 
their annual catch at eighty fish each, which is only half the 
quantity taken by the Northern Eagle, as shown in the preced- 
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ing paragraph, the aggregate number of fish taken would be 
three thousand two hundred. 

Competent authorities estimate that each vessel in the mack- 
erel fleet captures and brings in an average quantity of, eight 
barrels of pickled fish, or perhaps eight fish each. The num- 
ber of vessels in the mackerel fleet is at least four hundred. 
Allowing four fish to each there is an aggregate of 1,600 fish. 
Estimating one for each vessel in the halibut fleet yearly, we add 
fifty more in the aggregate. 

Mr. Earl] judged that in 1878, as for several years previous, 
two thousand swordfish had been brought into Portland, Me. 
Allowing one thousand of these to the regular swordfishermen 
and the mackerel vessels, we have a remainder of one thousand 
taken by the occasional fishermen of Portland already spoken 
of, and to be added to the aggregate, which now amounts to five 
thousand eight hundred and fifty. 

Add one hundred and fifty more for the coasters, seabass fish- 
ermen, and pound-tending vessels of southern Massachusetts, 
Rhode Island, and Connecticut, and the sum is 6,000. 

The average weight of a swordfish dressed is estimated by 
several persons, Captain Ashby, Mr. Earll, Mr. Thompson, and 
others, to be three hundred pounds, and that this is not far from 
the truth may be seen by referring back to the records of the 
Northern Eagle. If the average weight is assumed to be two 
hundred and fifty pounds, the aggregate weight of a year’s catch 
of swordfish amounts to 1,500,000 pounds, valued at $45,000, the 
average price being estimated at three cents per pound. 

To estimate the number of men employed is almost impossi- 
ble, since the season continues only four months, and many are 
employed for a much shorter period. The crews of the forty 
vessels number from one hundred and sixty to two hundred ; 
the number of men employed for shorter periods it seems scarcely 
necessary to estimate. 

In 1874 the annual catch for the United States was estimated 
by Mr. E. G. Blackford at 2,000 fish, weighing 1,000,000 pounds. 


SWORDFISH AS AN ARTICLE OF FOOD. 


“ The small swordfish is very good meat,” remarked Josselyn, 


148 FISH-CULTURAL ASSOCIATION. 


in writing of the fishes of New England in the seventeenth cen- 
tury. Since Josselyn probably never saw a young swordfish, 
unless at some time he had visited the Mediterranean, it is fair 
to suppose that his information was derived from some Italian 
writer. 

It is, however, a fact that the flesh of the swordfish, though 
somewhat oily, is a very acceptable article of food. Its texture 
is coarse; the thick, fleshy, muscular layers cause it to resemble 
that of the halibut in consistency. Its flavor is by many con- 
sidered fine, and is not unlike that of the bluefish. Its color is 
gray. The meat of the young fish is highly prized on the Medi- 
terranean, and is said to be perfectly white, compact, and of 
delicate flavor.* Swordfish are usually cut up into steaks, thick 
slices across the body, and may be broiled or boiled. 

Considerable quantities of swordfish are annually salted in 
barrels in Portland, Gloucester, Boston, New Bedford, and New 
London. Swordfish pickled in brine is in considerable demand 
in certain sections of the country, and particularly in the Lower 
Connecticut Valley, where a barrel may be found in almost 
every grocery store. By many persons it is considered much 
more palatable than salted mackerel. 


MARKETS. 


Mr. Thompson remarks: “Previous to 1862 the market for 
fresh fish was limited to New Bedford, Fall River, Providence, 
and the adjoining towns, and a large proportion of the fish then 
taken was salted and shipped to the West Indies and the South- 
ern States. This was especially the case with those taken about 
Noman’s Land and Martha's Vineyard. Now nearly all are con- 
sumed fresh, and the average price is somewhat higher than 
formerly.” 

‘The Gloucester Zelegraph of September, 1850, contained the 
following item, which shows that swordfish were eaten in Boston 
at least thirty years ago, and highly esteemed : 

* The flesh, which is much esteemed by the better classes at Palerma, is dressed in almost 
as many modes as that of the tunny, and fetches a higher price. During our sojourn there it 
was astwotoone. The fiber is invitingly white, and the round segments look, as they lie 


in rows along the stall, like so many fillets of veal. Four to six felt is the usual run of those 
taken off the Trinzrian coast and displayed in the fish markets of Sicily. —Aadkam. 
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“A swordfish weighing about two hundred and fifty pounds 
was caught near our cape on Tuesday. It was taken to Boston 
and retailed out from Quincy Market, by Messrs. Covill, at 12% 
cents per pound. The sword, measuring from the eye to the tip, 
is thirty-seven inches in length.”* 

Mr. John H. Thompson writes : “ At present the great bulk of 
the catch is sold fresh. Most of the fish are brought to this 
port, and a few are carried to New London. Until within a very 
few years nearly all were disposed of in this vicinity. About 
1864 a few were sent to Boston on trial, and the consumption of 
swordfish in that vicinity has since rapidly increased. Still, the 
principal market for fresh swordfish may be said to lie between 
New London and the eastern end of Massachusetts. Providence, 
R. I., consumes a large quantity.” 

Mr. Earll writes: “About 2,000 swordfish, averaging in 
weight three hundred pounds dressed, have been landed yearly 
in Portland for several years. Most of them are sent to Bos- 
ton fresh, and the remainder are cut up and salted here.” 

Mr. Eugene G. Blackford informs me that the swordfish are 
not much esteemed in New York market, and that in 1874 not 
more than 2,000 pounds in the aggregate were consumed. 


PRICES. 


Regarding the price of tresh fish at New Bedford, Mr. Thomp- 
son remarks: “ When the fish arrives here it is eagerly sought 
at twenty cents a pound, retail. In 1873, within forty-eight 
hours of the arrival of the first one, fifty-two were brought 
in, bringing the general retail price down to eight and ten 
cents. At this price, clear of bone, they are usually retailed 
throughout the season. The wholesale price is about twelve 
cents for the first catch falling rapidly to two or three cents. 
This is for ‘clean fish,’ without head, tail, and viscera. Fish 
from George’s Bank are sometimes brought here from Boston. 
They then retail at fifteen and twenty cents.” 

According to the record of the Northern Eagle, the price in 
June, 1878, ranged from two to four and a half cents, in July 


* A swordfish weighing over seven hundred pounds was one of the sensations at Faneuil 
Hall Market last week.—Glencester Telegraph, August 13th, 1870. 
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from three to five cents and in August from two and a half to 
three. 

In July, 1879, Mr. Earll found the price in Portland, Me., 
four cents, but the arrival of two hundred fish on August rst 
brought the price down to one and a quarter cents. He esti- 
mates the average wholesale price at two cents. 

In New London, according to Captain Ashby, the price has 
varied within his recollection from three to eight cents, the 
latter high price being paid in 1877. 

According to Captain Martin, the price of salt swordfish in 
Gloucester is always about the same as that of No. 3 mackerel. 
In July, 1878, there being no mackerel in the market, they 
were valued at seven dollars a barrel. 


TREASURER’S REPORT. 


Ziv. American Fish Cultural Association in account with Eugene G. Blackford, Treasurer. Cr. 
To Membership dues since last report, - $164 00 1881. By balance as per last report, - § 26 73 
April ist, ‘“ Cash paid messenger, - 2 10 
“ for chair hire, - 5 00 
May 4th, “ “ 2 zinc signs, 4 50 

26th, “ J. M. Davis, for 
printing, - - 15 00 

1882. 

March 2d, “ J. M. Davis, for 
. printing reports, 161 68 

| April 3d, “ “ “ J, Partridge, for 
chair hire, - - 6 25 
$221 26 
By balance due Treasurer, = - 57 26 
$164 00 $164 vo 


New York, April 3d, 1882. 
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HONORARY MEMBERS. 


Behr, Herr von, Prest. Deuschen Fischerei Verein. 
Borne, Herr vondem, Berneuchen, Germany. 
Freidrich Wilhelm, H. R. H., Crown Prince of Germany. 
Garlick, Dr. Theodatus, Bedford, O. 
Huxley, Prof. Thomas H., London. 
Jones, John D. 
| DECEASED MEMBERS. 
Chappel, George. 
Milner, Prof. James W. 
Parker, W. R. 
Redding, B. B. 
Smith, Greene. 
MEMBERS. 
Agnew, John J., New York City. 
Andariese, C. H., 18 Bedford Avenue, Brooklyn, N. Y. 
Anderson, A. A., Bloomsbury, N. J. 
Anderson, E. J., Trenton, N. J. 
Annin, James, Jr., Caledonia, N. Y. 
Atwater, Prof. W. O., Middletown, Conn. 
Baird, Spencer F., U. S. Commissioner of Fish and 
Fisheries, Washington, D. C. 
Banks, Charles, New York City. 
Barrett, Charles, Grafton, Vermont. 
Benjamin, Pulaski, Fulton Market, New York. 
| Benkard, James, Union Club, New York. 
Bottemane, C. G., Bergen Opzoon, Holland. 
Blackford, E. G., Fulton Market, New York. 


| 
| 


FISH—~CULTURAL ASSOCIATION. 


Belmont, Perry, 19 Nassau Street, New York. 
Bogert, Harris, Central Market, New York. 
Breese, W. L., Union Club, New York. 

Brush, G. H., Norwalk, Conn. 

Butler, W. H., 291 Broadway, New York. 
Carman, G., Fulton Market, New York. 

Chase, Oren M., Detroit, Michigan. 

Clapham, Thomas, Roslyn, L. 1. 

Clapp, A. T., Sunbury, Pa 

Comstock, Oscar, Fulton Market, New York. 
Conklin, William A., Central Park, New York. 
Conselyea, Andrew, Springfield, Long Island, N. Y. 
Corning, Erastus, Albany, N. Y. 

Coup, W. C., New York City. 

Crook, Abel, 99 Nassau Street, New York. 
‘rosby, Henry F., 18 Cliff Street, New York. 
Develin, John E., 155 Broadway, New York. 
Dieckerman, George H., New Hampton, N. H. 
Dwight, H. P., Toronto, Ontario. 

Endicott, Francis, 57 Beekman Street, New York. 
Evarts, Charles B., Windsor, Vt. 

Farnham, ¥ H., Milton, N. Y. 

Fearing, C. I., 30 Broad Street, New York. 
Ferguson, +. B., Washington, D. C. 

Feuardent, G. L., 30 Lafayette Place, New York. 
Foord, John, Vew York Times, New York. 

Fliess, W. M., 47 Broadway, New York. 

French, Asa B., South Braintree, Mass. 

Gilbert, E., 273 Pearl Street, New York. 

Gilbert, W. L., Plymouth, Mass. 

Gill, Theodore, Smithsonian Institution, W: 
Goode, G. Brown, 

Gray, H. W., Union Club, New York. 

Green, Seth, Rochester, N. Y. 

Hall, G. W., 16 West 24th Street, New York. 
Hallock, Charles, Hallock, Minn. 

Haley, Albert, Fulton Market, New York. 

Haley, Caleb, Fulton Market, New York. 
Habershaw, William M., 159 Front Street, New York. 
Habershaw, Frederick, 6 West 48th Street, New York. 
Harris, J. N. Fulton Market, New York. 

Harris, W. C., 13 Park Row, New York. 
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Hessel, Rudolph, Washington, D.C. 
Hewit, C. L., Holidaysburg, Pa. 
Hewlett, Charles, Woodsburg, L. I.; N. Y. 


Hicks, John D., Roselyn, L. I.; N. Y. 


Hilmers, H. C., 63 Wall Street, New York. 

Hopson, W. B., Baltimore, Md. 

Hollins, H. B., Union Club, New York. 

Hudson,:Dr. William M., Hartford, Conn. 

Huntington, Dr., Watertown, N. Y. 

Hutchinson, Charles, Utica, N. Y. 

Janney, J. L., Newton, Bucks County, Pa, 

Jessup, F. J., 88 Courtlandt Street, New York. 

Johnson, S. M., Warren Bridge, Boston, Mass. 

Jones, Gilbert E., Mew York Times office, New York. 

Kelly, P.. 346 Sixth Avenue, New York. 

Kingsbury, Dr. C. A., 1119 Walnut Street, Philadelphia. 

Kimball, Robert J., 4 Exchange Court, New York. 

King, O. K., Union Club, New York. 

Laird, James H., 252 Sixth Avenue, New York. 

Lamphear, George, Fulton Market, New York. 

Lawrence, G. N., 45 East 21st Street, N. Y. 

Lawrence, F. C., Union Club, New York. 

Lawrence, Alfred N., 172 Pearl Street, New York. 

Lawrence, A. G., Union Club, New York. 

Ledyard, L. W., Cazenovia, N. Y. 

Leeds, Theodore E., 102 Broadway, New York. 

Lewis, C. A., Washington Market, New York. 

Lowrey, J. A., Union Club, New York. 

Lyman, Theodore, Brookline, Mass. 

Mather, Fred., Forest and Stream, New York. 

Mathews, W. C., Toronto, Ontario. 

Mallory, Charles, foot Burling Slip, New York. 

Mansfield, Lieut. H. B., U. S. Navy. 

Mayer. Prof. Alfred M., Stevens Institute, Hoboken, N. | 

McDonald, Col. M., Smithsonian Institution, Washing- 
ton, D.C. 

McGovern, H. D., Brooklyn, N. Y. 

Middleton, W., Fulton Market, New York. 

Miller, S. B., Fulton Market, New York. 

Miller, Ernest, Fulton Market, New York. 

Morford, Theodoré, Newton, N. J. 

Morris, R. T., 10 Morton Street. New York. 
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Mull, B. E., Fulton Market, New York. 

Mullaly, John 114 White Street, New York. 

Munn, H.N., Union Club, New York. 

Page, George S., 49 Wall Street, New York. 
Paxton, E. B., Detroit, Michigan. 

Pease, Charles, Cleveland, O. 

Phillips, B., 41 Troy Avenue, Brooklyn, N. Y. 
Post, W., Knickerbocker Club, New York. 

Price, Rodman M., Ramsey, New Jersey, 

Raynor, William P., 115 William Street, New York. 
Redding, George H., Stamford, Conn. 

Redmond, R., 113 Franklin Street, New York. 
Reinecke, Theodore, Box 1651, New York. 

Reynal, J., 84 White Street, New York. 

Reynolds, C. B., Forest and Stream, New York. 
Ricardo, George, Hackensack, N. J. 

Reach, John C., Brooklyn, New York. 

Robinson, R. E., 432 Atlantic Ave., Brooklyn, N. Y. 
Rogers, A. L., Fulton Market, New York. 

Rogers, H. M., Fulton Market, New York. 
Roosevelt, Hon. Robert B., 76 Chambers Street, N. Y. 
Schuyler, H. P., Troy, N. Y. 

Shaffer, George H., Fulton Market, New York. 
Sherman, R. U., New Hartford, Oneida Co., N. Y. 
Shultz, Theodore, New York City. 

Simonton, J. W., 195 Broadway, New York. 
Smiley, C. W., Smithsonian Institution, Washington, D.C. 
Steers, Henry, 1o East 38th Street, New York. 
Sterling, Dr. E., Cleveland, Ohio. 

Stewart, T. B., 23d Street and Sixth Avenue, N. Y. 
Stillwell, E. M., Bangor, Maine. 

Stone, Livingston, Charlestown, N. H. 

Stone, Summer R., 46 Exchange Place, New York. 
Stuart, Robert L., 154 Fifth Avenue, New York. 
Townsend, Isaac, Union Club, New York. 
Townsend, Thomas D., Toronto, Ontario. 

Thomas, H. H., Randolph, N. Y. 

Thompson, H. H., 341 Waverly Avenue, Brooklyn, N.Y. 
Thompson, John H., New Bedford, Mass. 
Thompson, J. S. W., 31 Pearl Street, New York. 
Trimble, Dr. J. P., 221 East 12th Street, New York. 
Van Brunt, C., 121 Chambers Street, New York. 
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Van Siclen, G. W., 99 Nassau Street, New York. 

Ward, George E., 43 South Street, New York. 

Webber, Samuel, Manchester, N. H. 

Weeks, Seth, Corry, Erie Co., Pa. 

West, Benjamin, Fulton Market, New York. 

Wharton, W. F., Union Club, New York. 

Whipple, John, Union Club, New York. 

Whitcher, W. F., Ottawa, Ontario, Canada. 

White, David T., Mayor's Office, New York. 

Whitney, Samuel, Katonah, N. Y. 

Wilbur, E. R., 40 Fulton Street, New. York. : 

Wilcox, W. A,, 176 Atlantic Avenue, Boston, Mass. 

Willetts, J. C., Skeaneatles, N. Y., or 1 Grace Court, 
Brooklyn, N. Y. 

Wilmot, Samuel, Newcastle, Ontario. 

Wiman, Erastus, 312 Broadway, New York. 

Wood, Benj., New York City. 

Woodruff, G. N., Sherman, Conn. 

Woods, Israel, Fulton Market, New York. 

Yarrow, Dr. H. C., U.S. A., Washington, D. C. 
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